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(2) 

/ 

mftB 'J 7 1/7 xn.H^Si^-5£«rt©^liISS^X^> 

nfcfcRtis©*- F©4>*»5aiRb& ; E- v\z'&^ 

[»#B2] fl&E*K©**y*;i/T«j£3ns*^ 

mvyisyisz-Zfto e o frumfL iz mm s n * ffiic 
©* * u -t;ux u 7 (c##J£ nx* 0 . 
tWBMrfeiWW^&a. (WE* * U -fc;ux U 7&tfi£^ ^ 
'J -fe Jl/X U7©'J71/'r>a fc&g 5 J"€52III!8j5> £ 
&<5* ; E'J7°l/-b«f IC ^n^tlWLfe SnfcMEt-H 
tlfcbT, iitiE^U7V-h©&*£EM£$'tir, £-5 

E*©¥«#E1fc£». 20 

TV- h£«*Tf ^ME^'J-feJI/XU 7*J:^i9ffiH 

fcffiE*— KKj&bT. we^^e u 7V- h^tctgtte. 

nfcfflE«»¥a£»fP;5-8:, ^CDifrffSf? 
JhS-B-4 C £ '&t-fZ>%mm 2 Ett©¥'Jt#E1£& 

«. 

[»#5i4] -«»©ifflE* ; fc I J:/u-hK:2*UT«R 
0H& SfT 5 Jfc «> m Ettft© J^-f J 7°1/— hflT^fc? so 

nfems^asffi*. 

S9E«i^fti»#att, taE^yyu-hfttRsfcan 

fcfl&Et- K {CjSbT. fl&E«jS¥a*» 6WEy * U 7° 

Iz-F^KfrJiPTSffiiSSc©;*^ y^SSAftSCt 

2 Ett©¥&ttE1ft&B. 
H8#H5] AA^-HfflMtKJSSbT. MEt-F 

■SWE/^U 7° I/- F«fct££T&fc#©7 p ci;7'7A^ 

«fcE«0**«£E1»»«. • 40 

[»#E6] atfE7*D^5A*att, AA*nfc7H 

ix.t/ ; E'J7'l/-h*ft£l, HufBA^^-Fft^t: 
E*©¥*#E*8«. 

[ie#3K7] weu yisyy'^iz&mtts.&mw.pw 

Sff E U 7 V y -> (D®m &ft O 'J 7 V v is^fflW^Wi 

t. 50 



2 

fciJrJg© IUSS^«i!g«^SfT 5 ttiH^a <t b . 
i»E»^IH»^Stt. ffiEX 9 >JU ttffi £fc o fc £ tr 
iz, itUEU 71/7 5^«fP^aRtfiitnE*«#a©:#7J 

&«i«ss-&ass i ©*- k, we u s^wn^a 

©S)f££f?ik£-&5 £ i fcfcfflrE«e#a 
JB2© ; E-H, KrEU7U5/->a.«W¥aRV«(iE*» 

$ ftfc*— K KJS bTs- huE'J 7 1/ y ■v'-3.-ft!H»#a& 
Irt9E«jg^aS»fPS-er. -^©IWSrffih 

1 ~ 6 ©flrna»©«lcE 

tt©¥*#E1t&B. 

[SWi«8] WE»fflW»*att. 3ff07Hl/Xt 

& - £ JS^LT^E- K ©RjfcSfr 5 - t Sr#m 
<hT-5i«*^ 7 E«©¥*l&E1Sg». 

l9E*0ISSX^>/t-f«»t*V>T»f^3-a-**>i!5 

b fc*- H Ktto T. MET. 9 >K-1 VtS&tU -oTct^ 
iz. ME'J ^Uy^ifc&ffitfcS^ISSttfes-fr. 

[|*f io] B&E;**>/t-f#iB£fcofc£*fcsa 

U -fe^X 'JTi^tU -k;PX. U 7©'j7l/y ->i JCi^ 

nfcilE^- KtjSbT, iiufB^UTV- h©&^$r 

£ ;T 4 9 E*© M W 016. 

E*— Hf'JSbT, WE^t'J -tr^xU 7*J:«a9E« 
a0»»c*«ttl&*ff ■5&«>Ki9E^ ; EU 7°U- h^tr 

aw6nfc«jB#a*»f^s#, »«^«, t<Dm^ 
[»*ai2] ttE^t u 7*i/- Hfcsssntw 

E=E- K tJS bT, ««©89E^ "E U 7" I/— h K^bT 
*fr 5 fc» fClWEIKft© ^ ^ U 7° I/- h fflT^ 

*anfc**^a*»6WE^^u 7°i/- h©§^ k:*jb 

"s«*&T-B3&^-5*»*«Wr***©X'f yf¥gg* 

FSrmlE^^U^I/- h«»c|g^-rSfc«>©7*D^7 A 

*a*nfflcra-it*«r*fr4»*3Si o~i 2©h 

*iA>©?ICE*t©IH»lHl!&. 
[W*^14] ME7"D^7Afati. AAStlfc7 
H U-X S *> i C» 7 H 1/7, b ft * ^ >J -t ^X 'J 7 
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3 

\z «t 0 £ n fc * - F £ K «f € £ n fc / * 1 J 7 1/ - F 

tarrs*- f t ltis^ts z. t s»«t-r*i»*« 

1 3E*©M«laII&. 

iSffi 'J 7 U y ->a OftdW Sff 5 U 7 U ?; -> a 

1 ©t- F, WiBU7l/i» ->3.IH«l^a© 

2©^— F, MBEU7U-7^ift!l»^©S.0fMB2*ilS# io 
a©^7j©»f££f?lk£#afg3©^-F©4'^b5IliR 

Lfc^t- f nfSDx, mm U71/7 ww^a&^w 
B«R^a&»« s 3'e. *-©»fp£f?jk3-e- 

Z>Z£ &<&Wli:-irZ>m 9 ~ 1- 4 ©{Bin^©^fCfE® 

©femisitt. 

ttik® b tutx- ^ ©i^^S^S -3 it £ £ fc J&g 
LT*-F©KJ££fr3;i£&1#«£:-rs»*Hl 5E 
«©Mf9@ES. 

[589!©#lifcW9J] 

[0 0 0 1 ] 

[3fiW©*-r*a«»»] ^t'Jt^TH 

U) £ HCp^ UPTIME S4Tr#D, *»t3, 
E1£g@©^5*> friz SRAM (X^^^-y^ 

RAM) tPI«©tt«T?»fp-r*#*ft:EitS«K:Wr 

5 >^s»«-r *»*&*-r *-:/;ni*» 

[0 0 0 2] 

[t£*©&fl*] 7>^A7**X©T*£fc¥##Ett£ 

S £ L T S R A M* ct tf D R A M#S & ft« * 
5. DRAM£Jt^fci§£\ SRAMtt— AgfcBjSTifc 

©7 F l/X©«fl:SrffiATrtlB©«^®»35«»^bT. 

S R AMBD R AM£J£'*Ti|MlEftA7J'fI W~&M^X 

*ll«S©*j«t)lB^fc"r«Jlt««pIIElf»*. 40 

[0 0 0 3] SRAMfiDRAMCi^K^t'J 
-feJHlEltSnfcx-* £«ieW»W-*&«>© U 7 U y 
•>aOTSlrS5ii^b, *-©ffiDSW&S"T?*S 
££b\Z, V 7 U y ~> z.&i&mtVtzlWCX? >JU 

■5. £?L;t££fc39oTSRAM«$*ftffli&t;:j£< 
ffll^ntl^. SRAMB-KCUtUt 
;USfcO 6<@© H7>^^5;!&git4fc6, DRA 
M (C Jt^T -5 bTfefyW Xtf**c €T < ft K) . fl5t& 
R AMtCJt^Tffi < ft £ £#ft ^ t^o Mffitfi so 



[0 0 0 4]— 7j. DRAMtt7 Fl/7.£LTfif7 FU" 
XRtfyJ7 HWXS2@tC^»tT»J*K-^A, 
F UX©*!}^**-* 5 >{f&m.fe-t&m*i£ LIRA 
S (ff7 Fl/XX Fn-7) ISf*«ktfCAS (3*J7F 

oT-L-i3.- -- — - - •• 

[0 0 0 5]-ifc. DRAMIMA^CTi't^^i 
^ £ # \Z fe ;* ^ U -t;P© 'J7I/7 ya^SiftS £ £ 

e ?s»«»sa**3 < ft -o t l s -5 £ v> 5 ma t> $> 

tlif^., DR AMW/^E'J-lrJKS+^A^^ l{g£ F 
5>2>X* lflT«J*l>J«T»*&i&, /h^ft^^^it 

oT, ■|B|i;E1*«»© i l £ *<*E11*«S:«J« , rs©T» 

*U£S R AMJ; 0 t)DR AM©##£ffiK:ft5. 

[0006] t^5T, «#«isfc£*K:ra6an*«# 

££3SRAM7j«±iJgT&5. zintt, ;m£T©«?s 

nM\z\$mmtmmi,frmMt<nT^tefr-itzrztt>^n 

H £**«*© ^IWfrElft^lltf&K t $ nft^ o d 
t, DRAMfCtb^T^-f 5>^$iJ^fti*©,^TSRA 
Mttft^§ST*5It, S RAM«7>^>A*-r*»ft 

Tt^^tftif^wasTaba. 

[0 0 0 7] ^Mt^, *Sfcft*ft* 

■busanxvi*. co^ftb-r, cr<«ia©«i!f«igT 

h±fflWEB-y-A'!:7^t^LT*- 
A^-:x©ft^&fgBMt; LT^tSJ:^ ft^fgfe^a 
$nT#T*30, W5fcWfctt^fiE©?X^ hy7MK- 
V±)Vuy\i=L—5>£mmz-1>i?—*y h±©*:-A 
^ - =y S * { Z 7 1> -t X T£ a «t -5 K ft a - t *> S3£ 

[0 0 0 8] ;:5l/ftI)IS*at4fc»i:B. «£*© 

'vfi«-rsfc«>©i' r 7 7-r y^^^Bi^tft-s. 
n(c«, &*«fc£jfc&£«ufc*a©5 f -*&«flf* 

ffirt©*J»#:E*«a±K-«r»fe:#AT4s< s e>g£j&«* 

ut<5. osd, nn3&»6©ai»«»K:««3na¥ 

^#:pB«S«t LTttD RAM© J; 5 tC^^STafea CI 

E*««S^**ftbT *>*»■€-© t>©36«*S!{b • fift 
ft-T* Ji £«»W-*atffc bft ^„ 
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[0 0 0 9] £Ui<7)cfc5^ 8MHMg(;:£tt3n&¥* 

S R AMj&W* U^jO*. *3&*ft©«jS3i»5-rn«DR 
AM*«*f$LV»C£Kfc*. OS 9, cn*6oa»« 

g§ fC J4 S R A M * «fc tfD R A M (Dfil5r £ ^n^'n® 0 A 

SMMBItSIItLTH:, DRAMt8lSftW5t)© 
«h Eli; .* * U -fe;P fcttffl L fc # 6 , 5 J&fc £ * tc 
-••S-R AM t «&P9**©{ll#-£#-9 fe-r^H-S-R-AM^ - 

[0010] gjaSRAMHDRAMOiol:7 K 1/X 
SrfrT Hl/X, 5!I7 K l/XdfrttTgiJ* tC-5-AS&gJ&* 
&<, ifcfOfcftCRAS, CASCipft^$> . 
^fe'MtLS^. S5{HSRAMT«f/Lffl<DS RA 
MtH«C7 FU*£— ftK-S-ASflfW-e^, 7 □ y 

7 mmm<D*m#-mm.mw<Di7 □ ^ 7 \zttm?&<?y ? 

[0 0 1 1] M^SRAMtefflfflCDS RAM 

^ U -feJl^CD U7ky>a £fl-gKfr £ ©J 13? T -5 tz H> CD U 7 

<MSRAMO^«T«yWlbT J ?»5ta«&e»6:^. 
». SliHSRAMCD^OiSRAMtJt^Tct^tC&lA 
#^BTfc<, 'J 71/7 ^3.$!lW©7cs£)0^3ai5l8S*i 

6. £tTfcffl^-r*«k5K:, »<HSRAMO*l-fflT'J7 

l/y:xi£$iJfflL&<T^tf<fcol;:LT\ iUfflSRAM 
i±<Hi;tt«Tl!lffSl*aJ:-5KLfcHiHSRAMt> 
^*.£ttT£-T(^?>. L^bdCDffiCO^S RAMI!*) 30 

[0 0 12] 

LTftfflm 6 1 -5 4 9 5 ^ffi^HBS 62-188 

o 9 6#&«cM^£nfc¥*#E*g«>&<#tf en 

«. flJ#©¥*#33tt£«tt'J 71/*; ->3.|W«£tH$T 

*)t»C0U7Uy'>3.^-fV$:rtSB^bT*0, U7 

v h»#©i8ffl»f&&*^7 LfcSfcfc:. U7l/yya7K 40 
->i£fToT^£. C5t5riT. ¥«ft?etSge© 

[0 0 13] &#®¥i*#£tt£Bti:flft&C!)¥& 

S*WtCHfi#(D^^tB1tg»i:|W|<i<7)fcC7)T'*.-2>„ #c 
£. i!2COft*0J£LT#P*i§¥6-3 6 5 5 7^fSt' 



itSB ft BBC U 7 U- y -> a. ffl GD7 -f ^ AT* 0 , 
RTr^CO "J 7 V y ->=l R#Rfl^il L7cP# U7l/7->a 

;i«7 'J 7 U y ->i £fir 5 J; -5 C l/TM. 
[0 0 14] L,tf>Lfc*t&, ^1©««SJ J ?>S2©« 

;m *t#$n{sjfc & 7 -r s > t^t^a <b (Dfr&± < m 

•••5> twfctoSr ®<K-S R AM^EI S-R AM htt ££fe«- 

3, U71/7yaX^-M*ai.t^7U7 

5. Z.<T>tz&>. t€Mi'^-7*;i'f^U7l/7v'a 
X7- Fg^iO&attTA^SftT^Jxa^UlM 

*;p©«¥«#T^afl;snfc«fc5fc*£, gEtc-tr;u7 

i*«^7Ufc«T*:tttlli»#a**ff "5 21t3&*T*!4 
[0 0 15] L^L-^-rSt. t;i/7'j7L/7->ai 
£ 5 LfcfI$iW2.l:Ht^7 U71/7 yaiO fc* 

©A0fctrjfcfta«fc<fc-3TL£t>, fi±tJl/7'J 7 
-> i *^"BIffi \Z ft -d T L * o oim&tf$> -5 „ 
[0016] » 1 2 <DU&WT~IZ7 

h* u x tc x * ^ - ^-g- £ n z> *-& tc 7 7 -tr x *tini v 

*-5t^5^t>afe-5. f^ib-fe, 7 h*I/X{CX + rL- 
$ «£■ (r tt t* O b T t> X * a. -53- 7c tT "7 - H H 

i.SRAM«bTHI>DRAM©^ : &'Jt;W-* 

T^fcx-^2rSM-t>x7>7°*^c:ne»^ ; e | J-k;u 

[0 0 17] iCftft. -B.K^jliL^F^teLTUS-5 

tdn^«-r*ff»#a*j5 t ^7-r**-ctt»+T?'7 

7 Fl/XCX^i-^*n-5*-&tCtt7 

S tlT l» ^ ^ U -t JUOOt"- 7 3ft«ra— © k' y h»± 

[0018] c5bfc*f»eKO;ja. ±mLtz&?iz 
7 Kl/Xlc^sn^X^^-^rclt^- KSSffiMt 
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iSI^T, 7*a-©7c#K'7- FiH©a«l!lf££3I'b-t!- 

fca-arw-u 7i^y yaojiss o tint b * -5 u 

[0 0 19] ^3©^*^JibTWP^T4-2 4 

3 0 8 7^&«ciB*3tt;fc#*#«it8«ja«*tf sn 

3 „....£ <Z>'<£te&m$&M s R AM S 'J 7 Iz -y 

•f ■7*»fc-B-fk:, JiGlSRAMOftWKl^-f io 

fc«fc««J©7*ir;*g##*o liiKS R A 

MonsctoE (m^-f^-^) (t^£feomu 

^©OEfi^fH^oTU 7W v-iSfTot^?.3S7 

[0 0 2 0] b#»bft#£, rc^SCWJCct^fi: 
AlJifcTttiS******* < ft 0 ifl^f T U * o T, A77 

£3. tUS©*). m3©t£3lS0iJT*«, f7^W 
;p (CE) {g^^afcftofcl^jS-CJSffilSRAM**^ 

OSO, S§3©^3tE0ijT«II©SRAM'v 

7 7 -t 7. -r & & t z 3- v 7" -f * - 7* ;m n s ^ t $ -tt -5 & 

ftoT b£5. 
[0 0 2 1] SM©t£*#J<hbTiftffFm2 5 

2 9 6 8 0 ^ii$S (ttMBB 63-206994 so 

*#JT tt. <b U 7 V v -> a. £ Wmt •& ct -5 K b 7c 

IB *CD!8E(H S R A M t m&omtiL&ffl * £ tlT U 3 S 
£©H{HSRAM©«j*£8KfllbJ&:jO*5SeC3c& 

[0022] mtj^^--/)imm^ 

U »{RS RAMrtSTirtSnft "J 71/7 ->a7 KU 
■XlltoTt;|/7'J 7l"y->:x£fT-37c©-fe, UlTJ'f* 

ff^££fi£bT\ i(HSRAMW64i^nfc« 
7 Kl/7lcO^TfcU7Uy v'j.^toT^S. b#>b 

ft afi <=> . m 73 -f * - 7*;u{t ^ # u 7 1/ y -> a. r$mmz 

#© 'J71/7 -/alttf^ITttt < . fl-«7 H U7 1 
OV>T U 7 U -7 -> a. ^fToT^-S^it'^SktZllTjSr^ 

[0 0 2 3] «#©«jSTtt, n«7 H 1/7©^ 
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8 

£ nfc U7l/7->a7H UXCWbT'J 7U7ya5fif 
&Hiffl^£!fg££i±Tftg|$7 h*l/7£*f«j<!:b7cil'&© 

[0 0 2 4] -Tft^^, ng|57 h* + 
ntl^^^CH 7 K>7©S-t*-y bi^5t/^c&ft& 

-*4&>j*eXft$«fe*r-6^4-S->^lC'^'¥^J e -~ _ 

U^IMtjMftUiSnT. «&©7 H U^SEIbttWe^JO* 
£/$£n-5. Z.(Dfztb. &$©7FU7£fctfcttMI-itT' 
^l/yv^fei&SnSWte&^tbTfc. 2#@J^ 
»'© 7 F U7 ^tttfctiHf ^§ l:J:oT**liij7l/7->a 

©^7«tff *3na^*naJ7 h uxt*f-raa«©7 

->aL4'Ta5-g)irfcj*I*3e>-r^HB7 Hl/7^-r^77-fe 
7E**^$tlTbS5. H©fc«>. Sl0f*MtI 
2©ft*m>K91T»*L;fc©£l^i;<. «R©7-F 

$ nfc ^ * u -t ;i/©x- ^ ifim—v tf ^ h^±tcK^-tb 
S^cttrft-g). 

[0 0 2 5] £t±©S^{Ct>eE#©^<HSRAM(c:tt^ 
©<t-5ftPga^ab«>. Tftfe-^ tdfflSRAMfti'T'tt 
ftg|5©(HlgStI^-r-g)«j!i©«$&<£<¥±bT«»*7J^@ 
«?)T/h$<-r?>7^>A'1' ; E- F^a£tt^nT^?>«-& . 

^ d r a m t m b t * ^> z\ t ^ u -fe;i/ 1 flstt $ n 

T ^ -5 7^— * Sr ffii^-T 7c » IC «S U 7 1/ y v i * & 

stt«. z\<Dtz$>, sr am tmmzmife-tz, 

^ft*»6. fie*©»<HSRAM1?ttiafflSRAMfc«ffl 
S tlT^S <t -5 ft 7 37 >/\'-f qB- h tfrnzmtf e> nr 

ft^o 

[0 0 2 6] b^bft^*e, MSRAM^jdfflSRA 
M£|!01i©tt«Ti!)f£$-tf3^±te. ttt»J»*©M^6 
bTfciaffl SRAMWX^y/Ht- h* £EI«*©tei8R 
*7J ; E-K^fflJ:bT*3< 't/|5iibH. Sfc. Stff 

mmmz&ii&^<DML^mmfa±&mm-r%i:. *t 
mtmm s r amj&*«* ftffl^ t igffl $ n-s c: t^m 

[0 0 2 7] Z(Dtztb, tHfflSRAM©J;5tP{C7^ 

ffl S R AMftift««S^|JMS R AMffia©7^ >A-f 
F S: <0 b Tfi « b T (0 < £ t jo*&ffi t ft -? T < 
tntll, !fOz-X J ? 5 77 ,| J7--y3 >lzfo 

CT7,?>/uviMizi$i,-fzmmnt>*£®Mfr<&m 
mzmfflT'zniiffisbT&m-v&z tm^^nzo 

[0 0 2 8] Sfe. WfflDRAMTttU71/7ya5:i 
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-X^7:?*DS>— ->a >c*i;t^3' ww«»k:*»t 

°Jg6 £&ft tt. iUffl D R A M ©gf fc & JEffl * M ffiT 

[0 0 2 9] *56Wtt±BBO^fc«*Ta:Snfcfe©-C 
»0. *©@Mttc-yr7 U-y- >*arte-Jc-«> -T*I#© 

L^*>, . iHffl©SRAMtt«T»fPb*: 

£7c, #fSW©gM«iftfflSRAMTSffl£nTt/>£© 
tmmcDZ? >A-f ^E- F^R#©¥i!MMBtt£«»ctt 

g« etnas, fris, nn-raB^fc&n© 20 

[0 0 3 0] 

aa«Iftt4fcftO?8] £U:©»H£«ft"rSfc 

rnffB U7l/y>a t ft Z> SBl*I ©#[h18§£ 7. * > 
AW ftjg * H T »ff $ ii * E -5 #tm&« £ 

T, H<iEX*>A*-f ^Slt^ofct^t, itufB U 7 U y 30 

Sfc. W*E 2 E*©»9itt, 
»#ElE*©3S9H;:35^T. H&fBffiS©;*^ U irJl'T 

^fctsc me u y v v -> ^ £fr 3 ^ £ o a«an£ t 

W*. *©»flMH*Jt3li-*££S««£L-0>5. 
[0 0 3 1 ] .Sfc, illt$£3E4K©89!tt, W*^2fB 

* u 7 u - h * ^fiE-r * m e / * u -t 'j 7 * «t urn 



/0 

Wtt, »3l&H2E*©389iK:6^T, ttftOKE^^U 
h !Cj»bT«iStt*&*ff -SfefeKWEaiRo^t 
hH-r#W£nfc«E¥»S*A. SaEKfPIH 
W^Stt. WE^^'jyu-hftKKffiSnfcWE^E- 
KKffcCT, WE*iS*a*»6fflfE/ : E , J^W'— h©ft 
*fc*iK£#J&T*A»£3*>£ME**'J:7>--h«M;: 

««"*-*«»©;*< y ^#&*iMrr* :t*§ttL 

[ 0-0-3- 2-] --afev-»*3ft5-E«<0*WW:va9**2 ;~ 
4©fBrn^©JR(CfB*£©^^(c43tiT« ATJ^E— Fffi^- 

TZ>rzisb<D-fa tr^A^&Z&mTZ zl t LT 
»*JB6E«©56W«, »*B5E«©5fi 
«C6l»T. urEyni^z^sMa, A*Sn&7KU 

X & t) £ lCl£7 K V7, \Z%^tz^ U ■feJl'X 'J 7^1 
Afc^'J^U-hSISfcU HulBA^^-Km^JCct 

[0 0 3 3] Sfc, »*3B7E«©5SW»i. 19*^ 1 ~ 
6©fBjn^©]RtfE«©^B^(C*5ViT> mSm^yUyi^ 

a.\z-&mt.ftz>mwn(D%mmz. aasu 7i/7->a© 

fflm&ft5Vy\/y->3.fflm^®>li.ffi%& , )yl'yi/3. 
Mffl^&& «fc @ #©«IB^ a * 1$ ^ HTrSiS © (hISS^* 
S«*&*ff3«iR^g!tS#L. WE»f^««^att. 
MKX^A'-rtt&t&o iBU7l/7->a 
S!»*S!:R«i»E*ili^S©3R*S»fP3-ti-aiB 1 
— H, WE'J^Uyv'alSHI^awft^SI^JtSli-at 
tfc^BUffB«M#©&t!j^$*4^2© ; E-.K > HufBU 

7 v y ^=Lmffl^&Rzfmmmm^mwjij5(Dmftz® 
±$it^^3 ©t— Kc^&awsnfc^— Ficji&i; 

T. »EU v'iS9W¥a&^S(IE«»^a*»ff 
»«V»fi, -€-©i&f^SfPil:S«*CtS«r«4:U 

[0 0 3 4] M*a8gB*©^H)3H. I»*^7fB 

*©56Wfc*i»T, mmftMW^mt. SrS©7Hk 

S*««*r>fcj: t^JSSUT*- F©R}£*fT'5 £££ 

[0 0 3 5] ifc. H»*a9IB«©^B)!tt> jl^E'J-fe^ 
0'J7U5» ; > a fcsfcE t. ft Z> ft 0B©»fP* «wr S iH 
PIslS&TaboT, HEftIiIBS^^>^'fttSBK*t»T 

»f^s-a-**'>t*3*»**iiiBs*Ka3t*nfc«»aa© ; E 
-^©tf^eawbfc^-KKffioT. mtBx^>/N''f 

tt m t ft o t tr t . hS E ' J 7 1^ y i/ a. 1 1 & ® t ft 4 # 

iD^^Rjf^^-a-, ^-ne.©i!)^^^±$-&-s 

tt, Wdiffl9E«©5S93K*V»T. WE7.^>/\W«M 
t ft -3 fc t * IZwiiZ 'J 71/yya ^ff 3 3 A^SfiA 

^ ^ u -tr^x u 7 1 ^ u -t;ux u 7© 
'j 7 y is*. \z&m tft % mmm t ft * * t u ^ 
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[0036] St. m&isi i EKosswa. mxmi 

0E*©SS9ifc:*sUT, ffiE^yTV-hftKRJ&a 
ft it BUE^— K IC C T . flfffB * t U -t ;i^x >J 7 *3 <£ 7JC 

miEHiaia»c*KW«*ff -5 fc»£i8E* ^ u y k- 

~»fPS»jk$-#* £M«itTU§,-*fe i -f*JB - 

. l 2BB«©56Wf4. W*3B1 OE«o36Mt:*^T, W ■<> 

SSkCWE^^'J :/k- hfc#LT«B#tt&£fT3fc«> 

SflftE^'J 71/- H©&* fc*««rttf&-r*j0>£3j&» 

[0037] i 3 mm<D>%wi$, %mm i 

0 — 1 2<Dfttlfr<DmzWM<D%W\Z3£ l \ / ^T, ATJ^— 

ttTna. sfc. 4E*©5sw*. immi 

3E«©fB9lfc:feUT,' fiMB^D^A^&tt, A*f£ 
ftfc 7 H £ fc 1 1117 K L7c ^t'J -fe;l/ 

XU7£«Afc* ; E , J:/k--h*«rj£U MbBATJ^E- 

[0 0 3 8] Sfc, RS*^1 5E»©fgBJl«, Bt*^9 
~1 4©fsfn^(Da^l3«©S!BJ3IC*5^T, hi(pBX^> 

ff5««*Sl!i:©}K**»fPSli-"**10 ; E-K. MfB 
'J 7 V y =/ =l UW ^ »©»# &f?± S i± & <h £ 1> \Z m §2 
««¥a*»fPa-&*SB2® ; E— H. itfiteU 7 k 

&, . gfljRE I 6 E*J©5B"JHtt. W#Bl'5E«©5BWfc 40 
£^T. J»S©7FV*K:#LT ; E— Kfcfc^i&fti&S 
ftfc5 f -*©*£i£*.£#JG<a-3 & - £ fcJESLT*- 

[0 0 3 9] 

l$£W<Dmffi<DMmi SkT, Bffi£#J!BUT#Sfi9I©£ 

a*ii#JBfciB5£aft*t>©-e«£<. 0j*.tf. z:ne> 

[0 0 4 0] Cf£l!£ffi&ffi] Hl»*HiftgaBfc:J:£ so 



A? 

*»flEEiaS«©«J«**"r^ , ayi7HT»*. B8C 
*UT, 7 Kk*Addresstt¥«»ft:fi1ig|I©*BW>5 

)V7 k-f ftVs~9WL\ZWft £ nt Kfcfjft LT. 7 
h*kXAddressWT7FkX43j;rJ^J7 KUX^T' 
1 «~©7 Fl/7xAddress£A* 

[0 0 4 1 ] 7 y ^2tt, ^y^ftWHS^LCtf "L" 

35«r3fct#3&»6^»CA'6±*«**Tf©M) «7 F kXA 
777 1^6#y&$nT^3 7Fl/X£^©£i;|*JfS$7 
Hl^XL_ADDiUTIU^-r?)o *7c> 5yf 
xn-y7 7 l*»S0«&;*ft-CU*7 Fk^Sr^y^fMP 
L C Oil 0 D j^T? 7 7 ^frjWf^ L C 
# "H" k"WT**ra£n&«J$f ««f 
LT^-57 FU-7v£l*!g&7 F UXL_ADD<h LTUjTjT 

[0 0 4 2] AT D (Address Transition Detector; 
7 F kXSMfclfetii) M163\tf-y^±Ui/ HI^/CS 
tftfSft ( "L" fc»£fc:, |*3«7 K k*LJU)D 

coHn*> 1 t*y hc-ffc^-fb^abn^ f i/x^t&iis 
m^ATDtr'7>->3 h©A-;i/Xffi^*tli^-r?>„ * 

/t. ATD[Hlg&3«5 1 7 7 P -irU'i7 hff/CSWM 
Snfci^fc'b, 7Hl/X^{b^Hiffi^ATDt l 7>-> 
a y h/x;U^S5E*3-B-*. f77"tl/^ hi^ 

[0 0 4 3] cldT, f-;7'tH' hfl^/C Sf'O^ 

*->*7-AK45t»-c, ^a©¥*^tEH^«^a«-r^ 
W7 7"ti/? hfi^cfige»n«) : b©T'«^<, 

<h |tP¥©«flg£J#-? fc«^T^nttt*©«t -5 ttfi#T» 
[0 0 4 4] Z.(Dtzib, 5 L y7'tl'f , HStl:ftitT« 

©®fe( S R AMtfctj-^5 1 y 7°^ 7*Ma n<D «fc -5 

>^iM»tRiiS:#-ra *>©*«**. -rttt)*, is&mifi 

^*LJ;5 fTS»H) ©tii^TfeJE'Cfci^C, 'k 
^©^MSRAMTtt, 7KU^Slba*©^-f 5>y 

©«fc5lC«lM^A*LTU-5fc*&. ^ni:i5ig 
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[oo45] iniiMLt, ^mM<D^mmm&m 

tt, rt«»te©hy;tf£&3ffi^££ny£{g^©«i:3 
l-aiM ^A^J b& < t felftf^orfiETS-g) £ t O 
0»lil/TH*. C5l/fcui*5. *»BJT^-y^" 

[0 0 4 6] U71/-v->j-*JW(eISS4«7H1/X^'>> 10 
l*lIbTU5„ 'J 7l/-v va.$iJ«lHlSS4tt^n6 t7 h* 

uxjgftiiftffifg^ATD, »#&*-r*-:/;ns*j/w 

E Srfijffl bT¥«#t2ftglBl*lSI$© U7 1/7 ->a 

fflODDRAMtC^lt-S-feJl'^ 'J7 1/7 ->o. tPIfllO'J 7 

iS'ttDRAM^t'J-bJUSrU 7 U>y ->iT£fc£>©'J 7 
l/-y->^.7 KU-XR_ADDSJi^eS;-r^. &*5, U71/ 20 
y z/ 3.7 Kl/7.R_ADD&7 F l^AddresslC-a £*l-5fr7 

[0 0 4 7] U7Uy->a.^-fVtt**<*:aB*S 
«©*»*> e>*«H:7£**B*tfao &!$£*>&©« 

U71/7 ->a.*-f V«T F UX&it&tiUBn AT Djft«^r 

[0048] ^©s^ uyuy>-a.unm^4i,tuy 

l/y ya?^ 5 >£ r £f&Jfll"t5fc«>© U71/7 v'a.fMUl 
ffl^REFA, REFBSijjn. cn&'J? 
1/ jLAWm ^©SUfefc^HTttBI 2 *#B8lxT«ifi 

[0 0 4 9] v;i/^;7V^-tJ-5 TmUXj ) \V7 

F U*3£flStftttl«#ATD;Rtf«irrs U 7 l/y ->a.W 
SII^REFBWI/^UCJSCT, 7 F UX^-ft^ffifl 
#ATDi< "L" K;U*^U7l/7->i$iJ'#ffi^RE 40 
FB# "H" l^^;UTS>n«Wa57 Fl/XL_ADDtC-^^ 

L_ADDj £1^3 ) 4U}l/T^n*7KI/ 

^M_ADD<tUT!Ji*T^ 0 -7j. 7 F UT^fc&Siiff ^ 
ATDA 5 "H" l^;UT£3*>*fcfclU7Uy VilMifll 

«^REFB*i"L" i^;uT*&n«. vji^yi^-y- 

5l4U7Uy>a7 K U*RJU)D*aj?LT7' F UXM_A 
DDtbTtliTrtS. 

[0 0 5 0] Ut^7H 6«iFlffl©DRA 

MTfflt^£>ttT^£©£|ig$©*^ U^;i/7I^T&o so 



/4 

AM<h|5]$©l h5>-^X^ 1 JrvAi/ffrib&Zt^ 
'JtM«7- K»Rtftf y H«©X£©ffi«K:fT5>lttK: 

[0051] a^^a-ynto^y-i^-yM^RE 

*S "H" l^^;i/©t^iC7 Kl/XVLADDSr^n- FU 
£©7 FU*!LADDT»j£Snfc7-K8£?£«:{b;£li: 
D-^*— ^JH&^-R-E^- '.'..l.:'....^^T?*- 
0^5*3-^7 ttftrn©'7-Hi»t>ettft;S-& 

[0052] ^j^A^n— ^8tt*^A-r^— y"jimn 

CE*s "H" U^;U£fcoTl^5££l;:i*jlH57Fl';U_ 
ADDlC-^Sn^?"J7 FUXSr^ri— FU d©F*gg|57 F 
U^LJUJDT-JfJtSnfcfcTy hi^S:a*?-rSfc«&©*7 

E*t "L" l/^ira^tl?, *7Ar3-y8Bi'ro 

[0 0 5 3] ±>7,7>y° • 'J-fcy MMK9tt@*S:t 

7 A^a 8 © mfjf -5 * 7 Ail&fl^TjgS £ ftfc 
-fe>7>7>7 P i/N'7.WRBi:©rBl«r^T-g)o -fe>*7 
>y'it±>7>7>7'^ :/;m^SE*« "H" 
T&St^KfStt'fb^nT, 7 h*l^7.AddressT!t#S$ 

fllbTAXWRB^tBTjU /UWRBfcft 

flfPEjji "h" k^;i/©t^(cffitt{k$nT, tr>yb 
^©«fe^rr^«{4 (#j*jf*ig«{i©i/2) tc^'J 

[0 0 5 4] I/O (AHJ73) A'777l0H JMfPff 

^cwo©u^;wcj&bT[wifi^ "h" u^UT&tt 

«;UWR B±©K^-tlib7 ; -iS'^!±J73n-y 77W7 
7T'J >^IT/U I /0*»6¥*#IB*S«©^fflK: 
Ui^TS,, l/0/\'7 7 7 1 0t3[olff^^ "L" 

bT¥^te«g«^*^A*x 1 /ocMsnst 

fii*r-?5AM7 7 7TA , 7 7 7 l J >^LT/U 

wRBicj^tii-r^. ostjiwwi^cwo** "h" 

[0 0 5 5] R/W (Read/Write) $iJ^Ih]SS 1 1 

af7yti/?hfivcs, »€rii*^^-^;m# 

/ W E J; z>'ill ii -f ^ - >^;Kt ^ O E Scf H T Mffl ft 
Sffl©ttt»T'tt, *ta*-f^-^K9^/WE©a:% 
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b. »#&^-f *-:/JMf^/WE©x£*>±#DXy v> 

T~y"-?i>m%.v. m%&&- aso&#.) t>mj-?z>. 

fc*3. »JJM^CWO(D«I^-f 3>^te»jfW7lt;:ffit 

[0056] y y^umm^ 1 2 «7 F u-x^t&tmt 

f ATDRO:* 7A-f ^-7M^C E tl^^T. 7 
F ]/XAddress©7 >y^3"f 5 >^£&&-5±i£bfc5' 

• .U-y-^a «9»(3# R E F A ,- ^ y U y-^^Umm^R -E - 

FB, 7K^*£fbttffl©^ATDfttf**&*'f*- io 

•fe>X7>7 p -r^-^JHl^S E, yU^-v 5 -!-*- 
:/;W«^PE*<ktfl|il»«^CC *7AfB 

wiatti 4ttc©«dw«^ccKatJv»T*5A'f 
[0057] y-x bmmi sa^tuwH 6ft 

©•7— H^tcEnjQ$n-5#JE*'(i^D^xl3-^7 t#t 

u -t;u7 w 6 ©g-*^ u t^«$nfefij«fc 

$?>t, U77l/>7,fE^4|5l!gl7(W : E'J 
-fe;P71/-f6, -t>X7>7°- U-fcy hlH]8&9|*JcD-t:> 

«U77 u>xmEE mx-temmm.&<D 1/2 = 1/2 

Vcc) Sfg^SitS,, I©'J77l/>^lKOfflilj: 
3HZ&(D3mm (®~(D) 9lffiTf4^3— 

[0 0 5 8] © ^^'JtMifiELWIi + t^^. . 

o»Sfcfiimsn*atpftffi d/2vcc). 
<=> ffl^o if h *s± £tt*uj s nfc"«tt ( 1 / 2 v 

c c) ^e^^EU-t^CDiSJ#T : — "0" / "1" © 

{nmA> t a & & -tr >x 7 > y^w^-r -5 he © 

@ ^3 — fejH£Rtttti»«£ic, fc'-^MS^yj? 

yu^-^-^affi d/2Vcc) tssssn*. <o 

[0 0 5 9] i^T> U y U y is a.ffl&mi& 4 , y—X 

mmsis. s««i±fg±n]g& 1 6&tfu 77 i^>t.« 

ffifg£lHlS& 1 7 dtt/W-^r^JWi #PowerDownA« 
i^^ntHS. £©/W— ^>f|ffl{i^PowerDown 

jrr*fi#T**. , j7u-->>'i$ijffliifiiss4 > 7*-7h 

«JS15, S«*ffi^*lHlS&l 6*itf"j77 U>X« 
JER!£Ie]B8 1 7 tt. ^iiB-r-5J:-5(C, /W— ^"5»>*lffll 
ff ^PowerDown |£ -p T-tn-ftl 3 # fc*hT * so 



[0 0 6 0] #^J6^ltTte*^ Uir^Stt^DRAM 
<h|HUt©fc©Tr&?>7c#K SRAMffli^ia^WW 

ttflSteH-bTttS RAMi©S*tt*SS£4£&S-£astt-- 

ts&h. La»Lfc#5. *©#*sii6»ffi-ctt, 

>W ttffifcfcttSt— F Zm-OfrWitfT S R AM t © 

[0061] -r *mffiMm-ci3. i )y\syi'=Lffl 
019% 4, y-xhmmi 5, m^.mf£^mm 1 6 , 
vyruyzmz^mffii 7ffl5^o<»in«^t 

#Wffl#T«;itt6©X^>/W^-F£<S£±X 
^>A*'f ; t- F 1~3 tOJ-SHtfrTS. ^^>A>ft 
-H ltt4ffi»©lHlSS^Ttcm^^§t*&-r-5 ; E-h% X 
37 >/\*-f ^E— F 2 « 4 «3S©ls]8S© 5SU7Uy =/ =lU 

wiHiss4 £ik«>T;i new© 3 as©i3tt 

[0 0 6 2] J5:43W±©«t-53a:ii:^e), AV—?y> 
ft^Powe rDown S «$&T £ © IhISS t b T tt^J A 

l©«Zgtt^i. ^-T-hfliUlS, 
»16, U77 W>^flftE»*0» 1 7 CtS^ftlSt 

[0 0.6 3] ^tC, «-7.^>/\W ^r— KtCOliTS f>(r 
^^WW^— H 1 ttil^©DRAMil^ 
•otSfltlS^-HTftoT, 3a«$.^7,^>n--i't 

— Ko+TttfikfemKmsi^fr^. ba>u ci©«^ 

? >/N*-r *SBc»fr-r -satftufett * ^ u -t;!/©^- 
^7^7"^ ^ttts^ff s ■&* s T-ommtf 3 a 

[0 0 6 4] -75> X^>/H : E-K2T(itJI/7'j7 

^. z<Dtz$>, 7si?yn-i ^Sitc^uT^u-t:^©^ 

— ^S«fifbTlS< -tO^X^Wt 
S. 0*0 ^©X^>A*-1' : E- Ftt, 7.^>A*'f ^.-c 
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7, 5> > A< tf&C&fr L7cfl#,£©;* ^ U -t^© 

aw*- f 2 tmzm^zzfy/u*- f 3 

[0 0 6 5] ffi*., XiJ' >AW *— F 3 F« 
^ TOBtRfl^* 3 SUS-ST. >AW * — F <Dtp-em.b& 

<ts.&ffl* toft. 7.$>>;wE-\ t \z&i-f2>mmmtii 
£«*>/.hs< -ran t.^aw*- 

F 1 ~ 3 ©{Bltl©ll§ "af^iJt^T £k ±a?bfe4asj^n 

© @j» ^ t ems** # c * s * n«& 

77f2, A T D IhISS 3 , TJ^A 
5^=1-^8, I/OA'777 10, R/Wf|iffl|5Ig§l 

>AW ; £-H3{Clg^-r^)fC«, % 1 ©«S^ffil&CX 

» 2 ©*««»*©Hnk: feil^Ml^^i -5 (c L 

T, U 7l^y->a-fHfPlHlS&4, :/-*h«Sl5, ££ 

mJBE%£[H]g& 1 6 , U77 l/>xmEEfg:£[Hl8§l 7^.© 

[0 0 6 6] «±©<t-5^X5'>A-f F^rlStt^)' 30 

tx\ *##ia«s«*«3ifflsn*«s^-t©ffifflai«i 

5. A r 7-y^>©Jffl«^PowerDowntt^©^ 

^5-r?>^tTtFlffl©S RAMt I /Ob°>© 

[0 0 6 7] H2S#BHbTBIlfc*l/fcATD 

^yT-Mfflm&l 2, DSfti|»|5jg&i 3Rtf# « 

*5, H2Kfe^THlH*bfc ! b©i:Bli;«riESil5*«fc 
tffll #€K"Dt»TttH— ©W^fcttLTfcS. ■ 
[0 0 6 8] *"f ATDElK3fc-PtsTBiWr<&t. -f 
>A*-^3 l'te^-y^-feU* M^/CS^^tT 

=T<i\<"tWkZ 343j;c»>h*y-h (N AND) 3 4 
fy7"tl/f H3^CS©SC'6±36*0*»e>'f >A*- 

^ 3 2m$ : r-< inures 3 3T#Ae.n*ajaE«fiatig 

i;i|i?:J#o7cft©7>->3 <y HAM£±jSt5. so 



/<? 

[0 0 6 9] ^tc, rtS57 KUXLJlDDittBI 1 \zm? ft 
SB7 H1/XL_ADD©5^©^©1 b*>y htfSS. 7"> 
F v"*- F 3 5 tt^- y y-fe 1/ 2 h C S tf^?J)T'& £ t 
-f>M-?3 6&Ii;T-f>A'-^3 7, 7^ K 

[H8S3 8ar;t> f^-f 3 9*^j«*iai»^rta7 f 

UXLJlDDi*«»&-r-5. Cin^«tt)> F«J»7 K U^LJU) 
Di©5i-fe±*i0A^-f >A— ^ 3 TBaffJ UW|e]8&3 
8 T^j-A SftSSKPSIBI <h ft CiHSrito Tift© 7 > v a 
->y FA;UX&£*£lT<5„ IwI^IIbT. >A-^--4-0-,»~- 
T r -i' [HlSS 4 l&o:t>Hy-h4 2*^jS-5|HljS 
fi. l*JgB7 H U-XL_ADDi©iE^T^*D^e>-r Wt— * 4 
OWr^ WEBS 4 lT?#A5n«ifigl$lfliBC« 
5rJtofcft© r 7>->3 >y hAJ^S^fiE-r-5. 

[0 0 7 0] 7"> F^r- F 4 3 Rtf-f >A— ^ 4 4 te, 
^y^-feU* F«^CS©3a*>±jO*0, fi«7KU7L 
ADDi©^^±^OX«iC^T^O©{Bin^{cJ;oT^fi£ 
$ftfc7>ya7 hA;i/^$^LT#e.nSiE©7> 
->a y h/^Jl/XSrtBTJ-r-S. t^-T U-r[fiISS4 5, 77 

(NOR) y-h4 6Stf'f>A*-5'4 7H -f >A*— 

^4 4#>e>ai73£n-5a*© , 7>->a hA°;i/x©A;u 

■ttz.#><D fe©-(7*?>„ -?-5 LTR±© c fc'57i[HlgS^'n-y 
i7^rtgP7 F U7.L_ADD©t'-y h|?C^7c^^e.nT^ 
-5. *7 (OR) y-h4 8(i Fl/XL_ADDi© 

1/. 7 h* l/X^UJfl^ATD t UTiliM 

So 

[0 0 7 1 ] iffli^l:, *Slffi^T«F^gB7FUX 
L_ADDi©=&h*<y h©^{t*^'7>V3 ^ hA°;P7.^^-n 
•en^TSttfetC, fne.7>ya -y hA;UX©ife 

7 F l/XAddress©{5in^©b*-y h^ftt?>gt7 F 
U^*<b*iam#ATDt:7>>'3 -y FA;UX£»±£ 
•ti-Sct'SfC-rSi:, 7 FUT-AddressCX^i— 

nT^st*ca»«©7 Fux^mmmntf^i&z 
nti/i'5. 

[0072] *5-r*t. [fsw-35«*ttb«t , 5t'r*ai 

m) <Dtz\?>rbmwi<fc£?i l z, znzTFux^t 

«H1«# A T Die <£o T1SSSC© 7- F^^*|5lB#(Cffi#.{t; 

£ft-cL£5o z\<Dtz®. m.Wi<n^^)^Mznvxm 

[0 0 7 3] "t-CT^JfiJUSSTtt, 7 KU^Address 
©S-b'-y F©-5*,«?0lC^{b^^c.7ct'-y MCO^Ti; 
f7>y3 7^^X^4$ti-. d©«W©7>->3 
■y FA^X^^LT^Sfflffl + tCffiWb'-y hfcjgftjft* 
S>ofc«^«. IStC^^LT^S , 7>->3 >y FA;P7;t 
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Tt^3. Zo-?Z>Z£T\ 7 h'UT.AddresstCX+a.- 

££9, 1 @#©7 KUX^<tT«©'7>->3 -y 
Jl^X^£LTL$5cl£«&<;&.g>„ £©fc#K. 

[0 0 7 4] fc*, &±©J:3fcf *fca&©*f*£LT 

7,^-ft;^tUffi^ A T D ©/i;i/7.*SCD®Hrt fCiR£ -5 «£ o 
\Z, U-f IU8&3 3, 3 8, 4 1, 4 . 5&<!:©iliffil$ 

l:aS4t57>y3 -y WVUX©/i;i/X$g£^-n;t*tt 

A T D ©A** * a. — #&* 1*»*IT Tiftt 

R AM©{ti±, A«7 HUXAddress^ 

XAddress<D&b*«y h(D o^m^Z^t Vtziiy h#>6 

[0075] St. »fp»w©i»fcaiEf*ao. th 

UX^{b^tBffi^ATD©'7>^3 v hAM^SL 
T^SPit 'J 71^7 va.^frfrft-SfciiK Z<D7>z/3 
y Mf ^©A°;U3.*Ste 1*7- h*^© U71/7 £5c 

AT U 7 1/ y ->a S#*U t*ttt«£t 5 ± 3 Cf -f 
KIeJSS3 3, 3 8, 4 1, 4 5<Dl8«fW*«)ttn 

^{fc&liS{i-5f ATD©>7>->3 h/^^SriffeTlf-S 
.t^fc-rntf. *nkl5l*itt^T7 Kl^Addressfc** 

t 5^#.m l/#^&<^.© 7 # -t $ n-s z t \ztz 
[0076] -a\z, aommm^i 3iz-D^xmmr^ 

i, >f 3 0 tt7 K l/XatttUiif ATDSR 

fcSttT7KUXgfl:fcmfc#/ATD££jfcf *. * 

fc. l"{®&4 9, JTV— h5 0, -f>A*-^5 
1, U"f @SS 5 2 , x>h*y-h5 3, ■r>h*X~- 

h 5 4 3j»e.fiK*iHitttt. •#fc3M'*— :/;M3^/we 

3U37 K^X^ffc&UJff^ATD ¥SM«ait 
KBft»A»&K#£nfc7£-t;*fc&g£&*D'>'f* 
-7*JKI^RE, -t>X7>7 P -f*-^;Mf^S E, % 
^M^-^fi^CE, 7*'Jft-y-f *-:7;HI# 
PE, 7vx-IW»©^LC£«£att*fci&©@ttTa 

[0077] c:n£>©5-&, u-r 0SS4 9, 

-h5 0, OA*-:* 5 l*»6j«SigKtt, rtffi7h*U 
^LJUJDiXttxv^-fcU* Mf^/CS©^tT7 If U 



(11) 

ii*-f *-^fi#/VE!)« "L" l"<)V£t3.~>tzWi'& 
T&oTt, P9-T*-:7*;Mi^RE, -tr>7>7>7 p 'f 
^-^JH^SE, *7A^^-7*M^CE, 7>Jx 

v -s^-r *-:/;m# pe, ^y^fflwmm^c \z/vv 

x«^tlt L * -5 ^ A-o-wSS^ J; o iz-f^rztboy 

fc©T"&-5. 

[0 0 7 8] ^©fciOtCte, 7 KU^SEfWftHHBflAT 

D^5i^±^-3T-f >A*— ^3 0*^x>h*y— N5 4 

"L"-V^;l/^i^$ft^©^ll, itt^a^-l' :/ 

io JKI^/WE*V7y- h 5 0, -f>;\'-^5 1, x> 

ny-h5 3*ai;T^->Hy-H 5 4^ttjfesn4«fc 

E£xV K0S&4 9 T»JS£iir;fc«^ * 
— ^;Ks^/WE-€-©fc©Sr/ 7^— h 5 0, -f >A*- 

5 iT»a»-r*ttfct, xV V"tmvk4 9©ajs 

-f^-^*;Uff^/WE©i-6T^D&ii?>-&Tl'^. ft 

■&±*«t)fc»*UT-f yn—9 5 i ©m*ifc5i-&±#* 

20 £oiZte-oT^Z>fc)t>, «^j^^-f *-^H^/WE 
^ "H" P^tJaofct^Jcfi-fe^U-fe-v 

[0 0 7 9] ^tC. x-f W IHI8&5 2, t>F^-h5 

3, x>Hy-h5 4a»&*j«sn*iHii&tt, 

"H" l/^;i/T*oT'f >A*-^5 l#"=>x>Kx"-h 
5 3 IZ "H" WOlfim&ZtlZmS) , 7 H UXffc 
^tHfl^ AT D ©fi-feT^ 0 X >y P >5-f 

fl^REI:7>yay H/U7v^45^. S7c, CI 
so ©IHS§«7 Fl^7.^k^til{f^-ATD^ "L" U^UU© 

E, t>X7>7'-f*-y;HI^SE, #5A-f*-:7" 
;WI^CE, 7'JTt-y-f^-7*Jl'fi^PE, 77? 
MWIfLCS "H" U^jUciMt^rt" ■S»#t>bTV» 
-So Tttfc-S. 7 Kl^aMMftfflra^ATDj&t "L" u- 

r>*x> ny- h 5 4 fc« "h" u^;w«iesn«, b 

#^-f *-:/;Mm/WE# "l" u^^-cabntt, 
40 t>h*y-h5 3, 7->h*y-h5 4, x>ny-h6 

5 ^iibTP^-r^-^Kf^RE^ "H" V^;i/©S 

[0 0 8 0] fLT, x>Ky-h 5 4©tB7j«-Y>/t 
-^5 5~5 8TiiM^tlT^6S<Jt9{S^CC<i:LT[Ji 
73^n^. ^©SiJP(g^CC«^^A$fJ^lEl?Sl 4?£^ 

jsbx^s-f >a— 9 5 9~6 1 T$e.(ra@ snt* 

3II*l>T, -f>A-^6 2, f-f U-f IHS&6 3Wt 
> K y — h 6 4 ^ f> /j: |Hlg&« U 7 U -y -> a. Idjfr g i f«c 

so ^p^< 7*;hi^r e, •fe>^7>y-r*— y;uft 
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fc*©l§lttT**. Tftto-fe^OBKtt, U7Uy->i 
SO^Ifi-^REFA^ "H" l/^;K7)«-&{', 
ft*lHfi^ATDOA-6±j&«i5*»6'f >A*-^ 6 2&tf 

T. t>Fy-h6.5tt'j7I/7ya$Jit^REF 
B, t> h 5 4Rtft> F^- h 6 4 OBA«:^ 

• *t L v £ ft £ D -f ^ =--^; Wf #-R-E-i r-L- T-{±J -^--T -5 . ■ - 
'[0 0 8 1]ft4. U 7 U y ya«»fl'fR EFAHf 

t> m\tm$ "h" l/^^tabnn ^MT^-trx^ 

jSfciDfeDST KU*£ft*ftttHS**ATDC!)ft-5±*« 
OTD^-f ^— 7\>Hs^REfc7>->3 y h/i;k*£2! 

# "L" U^;UT?*ntf, JFUT^fc&iiHS^ATD 
[0 0 8 2] JHl^SHbtt 

y^ibfcBt^T, HofcA/U 7l/y:ya.£38££-thk 

[0 0 8 3] 'j7Uy>ift(l|(i^REFA*3i-6T»f 

yaCiot 1 'J71/7 yaU - ^ 7 ;U#© U71/7 V 
rL^Jb^ifc©©. ^©U 7l/»; ->;x+K ^P© U 7 
l/>r>a fcgSrr 2) lc i £WRSJ#& 2, 
tt, 7 U 7 U y i' a. SigWi $ -Sfefe » K n 7 

[0 0 8 4] lit', iJ7U7yaH«lifREFAS 
£fifc-f 5 K tt, U7W y v a. fftWlSBS 4 1*33$ (C U V 1/ y 
v alM^REF A £ -5 5> y^m^WUfT. 

7 \ i UZ.mttfllhmnATD%.Zt<J7isy ya^-f7© 

i/il&ffrto&glC&S (-tJU*— ^ h* U 5 y h©) 4>L 
7J {f ^ K lO' H T U 7 U -> 3. $<JP IbISS 4 © ft g&T* 5 y 



(12) 

l j7l/7ya4Wf^REFAI;'H' V^OV^tft 

DSfflWliHfcl 3*», 7 Kl/7.^{fc&tti{i*§-AT 
D, Sfctt. ij 7 i'aififif R E F AticfUT 
SS^f* 'J7W ->iffrJWf^R E FB^MJ^iL 
T, 7- FSUNfcT* * U -fe^O 'J 7 V y v'a.lfcfPSrff 
t?Tl0<. f l/T< ±X<D^^)-^)V(D^y\yy^=Lm 

- ■- - f^^fT tonfc i -^-^-v-^-^vm @ss 4 ftg^e 7- - 

hU 'j7l/>yyaaif^REFAC L* U^;i^ttS 

[0 0 8 5] 5y^l3K©U-fey htt. *f£©7 

-KII4 l J7l/7yat5 l J7l'7 -> iiM O U 

@«l 3^*U7L-y->ii!i^7(t^^^-rsJ;-5{c 
U V7lsyz/^UWmi&4ifiZ.<DV-7Uyi/3-Wltt7c 

Tm^&m.&w— Ymznt vyuy ->3.im 7 

7^->:iMffl«-^REFA£ft5±tffci:#a»S. ^ 
Wit*. Ji*t 0 CO©-^ fcgSJCff t)tl-5 U 7 U ->j.*i*| 
TtStfiTOffilr, 7HI/7;^fb^m«^ATD^ 
J££T3 (ia8^#!l) *»#Sii*-f ^-7*;i/«^/W 
E^A^J^n^) (010, BI11&$J!B) A»LTU«:tt 
nti, ^©St^©U yUyiya-tmYVTzmiZyy^m 

[0 0 8 6] — 7j. 'J71/7 ->i$iJPff^R EFBBt 

30 ;P7U y\/yi/=L<Dtcisb<Dm^~e$>z>o -rtzt>*>, U7 

l/y->i$iJffll{f^REFB(Cft©7>->.3 y b/VlX& 
-yy h 5 4Rt>*7">H^— h 6 4 

© in * k < □ -7 -f ^ - yjvmn r e — ?^ma w <C7 

[0 0 8 7] r^T. U7Uy->i*iJ1W«^REFBS: . 
^fiic-r-5^«. U7l/y->3.$iJffll{i^REFASrjlM$ 
•ttS5i®lElS§<i:ft© , 7>->3 >y h A;i/7x ^^^$i±S/'? 
)\/7.%$LW&£* U 7Uy ->3.ffiOTlIlg&4 rtfflfcKH- 
40 T, A°^7s»±(Hlg§^e.ft© I 7>->3 -7 W^7;£f£± 
^-f 5 >4f«»ffi@l&T5ie3-H-fc: U 7 U y ->rt 
©Jfflim^REFAi7 Kl^^S{fc«ae**ATDt-l?M 

[0 0 8 8] 'J7L^7-ya»fl^REFBH' 
H' Kft&oTI/^. IOWJ7I/7 
is^R E F A*tS-6±lf6nT' H' fc«^ 
tC, Jl©'j7Uy^3.$iJffllff-^REFA©a:%±^0S: 
@5SlilSSTRrrSB$PflaM$#. ^©a@©F B T^7 Hl^X 

so u 7Uy i/3.mmmR e f A©ic-^±^o tv^p 
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7.38£lilSS£igIijb, iJ7l/y>alSI««fREFBI: 

ft©*7>->3 -y hA°;ux^m^$-B--g>o 
[0 0 8 93 ±B30f3£«rlW©«BEtt, 7 Kk*gfl:«ffl 

fcaC^^EU-tJUO'J^Uy 5^at:3l*3n*U 5 -y h 
(DB#Rt;^o T b* 5 £T£ff-iH!J-rSfc«>© fc©T^ 
*. Sfc. (01 l£#«0 T4±'5t:, ±?BjIS 
©IB 7*;HS^/WE Ti^-fe "Rf 6 nfc 

[0 0 9 0] ft*, *»Wtt±3*bfc'J7U-y>'3.»fP 
■feJI/SHIf)t**0 , 7— H»ff 

SJ^te^aitbTfefi^. £©*i£\ U7l/7->affl 
fHt*tR E F B £fg££i±3[g8§«J5mJi$bfcfc©£ 
l^bT&V^\ U 7 k.y S'iftlWfiMJR EFA^4^ 

7l/7i'a^'7aij7U"j/>'a4iglt5feJ{)© h 'J 

M\Z LT, U71/7 ->jl«»IIII&4 f*3SBtC y 
IStf, U7l/y>ai"f7C!)|ilAt5 h'J^HS^ 
t^T, U71/7 i/^mftifi<&gi\ZtlZ>'PlsW[<D9<1 5 > 
^T^^iifc-fe-y hfll^UckO^y^lHias-fey hb 
TU71/7 ->i$iJ^«^-R E F AS:" H" k^HCTS. 

[0 0 9 1 ] -£©&, 7 HI/X^«tlill^ATDtt 30 
B'J71/ y -> a. tt»'fll*» R E F B £g ttfc D WW 08S 
1 3 S^tU -bjUcMfS U71/7 J/a!Mf*x7§f 

5 >^{C-&^1tT, U71/7 ->a.fiiJI9(nIS§4 
4$ "Jt';h 7 -7 ^0SS& UtyhU U7 
Uy>^$iJffll(t^-REFA^'L* l^^i-r-Sc 
CCDW^O^y^lHllSO'J-fey Ml. ^s^HlKfc-fcv 
■Mfct**6 -««f ISJ»nfe ^"f5> {/TfrA. tf & 

a&SWi, D^$iJP[U8gl 3^U7Uy^^l!if^Sr 
^7S-t*fc£ # U71/7 ~> i»^7«^*feJ«-r* 

a WiftycTmn £ g ttfJR ^ fc £ * 5 y U -fe y 

tH<f^ATD£ h U 7 ky->i»fts#»7"r 

3<b, S^i 'J D-'f ? WJ 7 l/y >>aSW@^R E F 
AtfftST*** <fc 5 fcfc*. t©'J7l/7 ->a«W«# 
REFA»m^feJgtt. 0tJA«04 t^SnTliS'J 7 

[0 0 9 2] -f>A*-^ 6 6~6 9ttD<7-f 

SE££fifc-f-5. -OA*—* 7 0, 7 1(W>/t so 



6 8©ti5^5:$ <bizmm-2itZ>Z\£\Z&-oT, UV 
'f*-7*mRES-f>^-i' 5a#iIB3-frfcft© 
7 >^3 y -f>A*-^7 2, x-f 

KIUSS7 3, t>Hy-h7 4aW>A-i'7 5i> 
e.&-50l&tt. PW*-7';H^REH>/W5 

u ^ — v-i ^-—-fMrnn PEffl7»3 7h a;ux « 

n^*-7";^RE(iD4%T*«l)l:»«LTti;s 

[0 0 9 3] ^y^f&HHUHB&l 2 KiSt^T, -r> 

A*-^7 6, -f>A*-^7 7, 5V l"f [HlSS 7 8 , ?"> 
H y— h 7 9 S.73'< >A* — ^8fl*^S5 0S&«, A =y 
A'f*-^i^CEffl4%TiJ'0*>5'f>^-j'7 7 
Rtf^-f k-f 0S&7 8©jSB^HBJKffla-r*«*«fofc 

^>^X^8 ltt, -T >A*— ^8 0*^7>->3 y HA* • 

tj)BKl/T "l" v^;ut-r-g>„ ;k--7 r ttt«« 

3*1^^-^8 2, 8 3tt7!/fB»SfLCS« 

8 l^>-r^Z\tlZ^r}Tyy^8 4CD^^f-5fi^ 
"0" CUty h$n-5. 

[0 0 9 4] -f>A'-^8 5, -f>A-^8 6, 

U-f 0SS8 7, ^->F-7-*-h8 8^r3''f>A-^8 
9*^fi£^)|5]8Stt, 7 Hl/X^ft^ilifl^-ATDWiZ:^ 
WO^fi'fWt-i' 8 6Wf^ WIH&8 7 <75iiM 
B#r B , 3tCffl^-r-5)4i^ito7tIEW'7>V3 -y hy^l/XS:^ 
n^-v^;l/CD h7>yX^ 9 0 tt, <i >A- 
^8 9*57»37 h^M^sns^it-f > 
/t-^8 2<DA^S J f*SifeS{4t^f ?>o cntct 
tjT-5y?-»J«ifi#LC*« "H" KiH:ft;4ttfcl: 

77?8 4©{S^-f-5ft^ "1" tr-fe-yh^n^. 

0, ^y^SdWm^LCttTKkXXflSlftm^ATD 

"h" i"<)i<ttez>mn-v$>z>. 

[0 0 9 5] &\Z. ±!E«-«tJ:S¥i»ff*E*S«flD» 
^SS^ttbTll^KWr*. <U71/7yaS#5 

boo, m&'diLT Kl/^SJl^xTt^X 
WLKffr3T'j7k2/->i35*fT*3nTi!J)<«^©Wlf > pC 
t3i/»T»Wr4. H3TU. 7Kk^«fl:<ftlB(B 

^ATD©«4i£ hU^ftkfc'J 7 U-y->iSjf££&/ 

ZOTclib. l j7l/7yai^<lfREF A, RE 
FBtefBjn&'H* UDUzmfeZftT£i<0. m3\Z\ZZ\ 

n.b©<i^-$^(c^bTv^cC^„ Sit, £©«•&«&#. 
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H" l^JKBSStft-S. ZiblZ. @3iC^Lfc rR X _Wo 
rdj tt'J7l/ y ->i 7 F UXRJWDfCttJ&TS 7- Fi£ 
©^tTa&O. TAx_Wordj te7 F UXAddressfcttJST 

fc<fc 9 fegJlfflf!^ £ U 7 l^y ->a. 7 F l/XR_ADDC9ffi75S* R 
1' fc&^T^SfcOtTS. 

[0 0 9 6 ] S-riggy t 1 7 F UXAddress 

..^.y.^uz bmm^G-s #*r3Mts si-©-*-*, 

«5*-r ag»w*» 6 w e» J: e> ic 5 >y 5 1 w Lea 10 

"L" UsOMZfc-oT^Z. ^(Dfctb. 7KUXAddres 
sli7 h' 7 7 1 TA*7 7 7 'J >^3n. =yyj- 

2 £7.;l/-TjI>iUTI*|gB7 F PXLADDt&o TAT 

3 {;: fc-pifc, 7 F UXAddresstr 

(Dm-&tmC< Z(D&f&T'7 FL"XAddress©ffi#565£ 

tO 0 9 7] lOfc*, B#giJt lT^y^f^FkX 
©B0&*£fT3££tt"T?#fc^J&«. Z\<DmzvvJ-U 
It^LC^"H" U^;Ut^S*-et'tt-€-«)ffi35^ "A 20 

ffi-Ctt, ¥9M*J|3«S«^-«*»6«l&Sn*7 Fl^XAd 
dress©«J^jebTV»& WSttMBIWS U 7Uy ->a.K 
^cT-SCttcLT. Jfl,fflSRAMTttrtSB»^frfcn 

[0 0 9 8] #fC. 7 F UXAddress (=l*]g&7 F UXL 
_ADD) *^t;bfcitT, B#^ijt 2 fC^-SiATDEIgS 

3 «7 F UX^b^tUm^ATD(r'7>->3 y b/VVX 
£fg££-fr5„ 7FUX^{k^l±5m^ATD^iC*,±^ 3 o 

v;i^7V^5«U7l^->^-7 FUXR_ADD 
ffliJ£S#?-r-5<fc 5 tcfc 0 , P#£iJ t 3 T7 F kXMJVDD© 

)!i^U'7'f^-7*WlfREII7>y3 -y F/'UUX&fg 

[0 0 9 9] T&£, n"7-f*-7*;Hf^tRE^5:*>± 
tf^fciltT, a^^3-y 7«7 Fl/XM_ADDCDffl 

"R 1 " Sf3- F U Pf*J t 5 Kftit 7— F^Rx.W 
ord£?gtt<b£-tt--5. ^tUWW6T 40 

«7- K«Rx_Word»cS5ttSnfc^ ^ U ■fe;KO«»7 J - 
^k'-y F«S±CD*{i£ L-T3Sn*«fc'5t:&*. 
D^t>-7'M§RE(:-7>->3 7 h/X;UX*«f65feL 

fce:t-e. Wf«t 6 fcft£<t-fe>x7>7V*-7*;Ml 

^tSE^t>7>->3 >y hA;i.7.^^fi)c$n-5o ^nfCcfc 
0. t>X7>7"- U-fe-y hlHlSS9F > >|O-fe>7 > 7>7 0 *5 

Jgtt<fc£n, 7- NfcRxJfordfctttt^fc^tU-fc 

MU71/7yi)d s tft)tl5. &35. U7I/7->i§# 
D R A MTfir t>nt ^ & *> © t ± < m C T $> o T/Stt 



[oioo] zcom, mmt 7TP7-r*-7*,w§-R 

EK36£Ufc7>->3 -y h/^X^i-feT^SiP^x 
K«foL.Word€r#Stt<bS-&*fc«>, B$ 
$J t 8 T 7 - F i»Rx_WordJ&*#«tefc £ tl3 „ * 7c a 7 

swings 1 3ttP#gijt 9(c^^<t. ftvmmt 7 TP 7 

-f *-7*;Mf E^&^T^ofcZl ££§ttT-fe>X 
7>7 c 'f^-7*;Kt^SE*5i-feTtf^o Z.(Dtztb, U 
... -zv. y . ->-,.. § ^A-fe -fe-> X-7-> • U -fe-y - F Is] S&-9 I*] © 

3 it □ 7 -T * - TMMt^ R E CO H % Tift* K> £ % ttT ftM 
t 1 0T7*'J5 L t-y'f^-7'J^PEl;7>y3 7 
FA;px£fg±£ii&„ 

[0101] ^ntcfcD, t>X7>y- 'J-fc-y MUSS 
9|^C07'U^^-v ? [HlSStt^(D7i7-t7;freATt*-y F 
JSLS^'J^I'-^-rS. 'J71/<y->^.©iSSTtt 

-f ^-'7*;Mf^REfc7>->3 -y brtJlXtftk&LZnT 
fe*7M^~ 7*;P{I^-CEiCtt7>>'3 >y 
fg££-tJ-&<^«fcpl;:LTV>-5. CCOfcfe, *7Ar3- 

0^bfcJ;5£#J*k£;fr7Ag#i{I#Y j (Ax) « 

[0102] Jfct. ^fSJtll T7 F UX^ib^ai«^ 
ATDCD7>->3 -y FA;UX^'5i*.T^S t, 0 3Ctt 
^LTt^l^ttSTJ-f ^-t*;HI ^-o E^gStC^t-1.. 

■€-;:-c, R/wmwim i tt^^u-fe^f.coM^-tii 

b(Cffi^.T$iJfflim^CWO$r "H" WMZ-?%„ * 
fc, I /OA7 7 7 1 0 BA'X WR B ^ it-ltt >X 7 
>7 P - U-fe-y FlHjS&g^m^T-S^-^^A'T. I /O^ 
m'ti-??>&o\Zt£Z>. feotfc, '©^Ttt^ffA'T. 
WRB±©T f — ^teSfrtLT^&U. $5>(C. 7F1/X 

U-y ->i$iJPlElg& 4 «B#giJ t 1 2l:ft-3fc^TU71/ 
7ya7 F UXR_ADD££rrLT^©ffi& "R 1 + 1 " 

[0103] &i3. U7U7->i7H 1/XR_ADDCD 
fit^ "Rl" Tfe-SCt^SgbTl^rc^, ^CDfflfeti 

st^wuTi cot mmizr Kux*<wftmflr^ATD©A 

■feT^OSKWtUT'J-fey hfl#CDx-^ "0" #>&JB 
^•Mfr$nT^fcfcC0T*>^>„ Sfc. 7FWX^b^(ll 

ft^ATDcoa:*,T^o&§:^, mvmnt 1 2^*5^^ 

T7;^7'L'^D-5 «^^7 F UXL_ADD<M£S#?-r3 
«t5»Ctt*. -coBt^{r^?>t±jiEbfc , <J;-5^7 FUX 
AddressWil^SS^LTl^fciD. ^-COffl "Al" ^'7 
F 1/XM.ADD <h bTHJ ^3 $ n-5 J: -5 Ctt «>. 
[0104] )fc\Z. mm t 1 3 \Zt£Z>t. 5feCOB#^iJ t 7 

ti:m7"5P7-r ^-^;Kt ^r eoda^t^o 

T. yj^^ — >?-f ^-7*;Mf^-P EC07>->3 >y FA 
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5te©P#£iJt 1 1 77 FI/X^tliI^ATD*Sfi%T 

a«ofc;i££s**T. ^y^mm^i 2\mMt 1 4 

K ft* £ 5 y L C & ft % ± tf* . -t © fc «> . 

CinRM«7 F UXAddressrtHfcftbT <b, 7 y^W» 

F UXLJUJD (LfeAbty F 1/XM_ADD) ©ffl^rffiJtf 

5><£;-:iHS& ■§>«•— - --- - -- - 

[0 10 5] l§]«acbT. 7 FUX^b&dHf^ATD 
©ft5T**DSSW"C. P^SlHHUII&l 3ttR#^iJt 1 5 
Tn>>-f ^;Uffi^REIC7>->g y WWX*3S£ 
Sits, ^ni'J;0. teP#£iJ t 1 

g«7 F I'X "A 1 " \Zttfc-?Z> U- FSAxJtordfciS 

$-^hi^sei:7>->3 y FA\>uxsr3g£s 

-tr-5. Z.(Dtztbs t>X7>y- 'J-fey h0&9 rt©ir 
>X7>ytt r 7-F^Ax_Word^MigE$nrc=&^ ; EU-fe 
;i/©T-?£t>XL.T, tfyMSLL©«ffc'£ "0" / 
"1" om&vm (BP-6. SS««tt*fctt«JB«&) 

[0 10 6] fife, □^*-^H^REC7>i'3 
y bn)l7.izWfc-rz>J:oiz, p <7fOTEPlHjg§ 1 3 ttifflfli 

CtcSo'^TBtgiJ t 1 8T*7A<^-y;HI^CEl: 

-tOHI^ce^ "H" w<;u<t&5<h. tj^At^— 

^ 8 «P*3iS7 F l/XLJU)DfC"^£n7c^J7 F UX 5f3 
— F L, B#S>Jt 1 9T§S?i]7 KkXH^t§*7A 
aW«# (BmcSUfcYj (Ax) $#flB) C7>y 
3 7h/WXSMSt5. £©»*, t>X7>^- 
•J -fey hlHl?S9F*9©-t>X7>7 ? '©-5-fe, aBEW7KU 

x t^f-s-fe >x 7 >y©nj73^as?s m;u wr 

[0 10 7] Jfefc. t.2 0 t:ft4tn<>«|W|BlKl 
3 teP£^*—:7^M^RE£ft£TtfS P 
•^73-^7 \mn t 2 1 1.7- F*gAX_Word£#Stt 

> X 7 > 7°©-t >X i&^AX W R B ± »£ «fc -5 £ 

ftfcTj^fccitKafJSLT. n^iawigjsi 3«-tr> 
X 7 > 7*-f 7*;Hf if S E £ ft T T-fc > X 7 > 7° 
• 'J-fey F0&9rt©-fe>X7>7°t;:<fc3-fe>Xl!j^£ 

[0 10 8] 5tl:P9-f ^-TMMf^REfr'ft^ 

T**-3fc^tfc»*UTP^fiHllHlKl 3jWWWm^C 



(15). 

C£ft*>Ttf3i:. #yAfflffll|s||&l 
!7>{I*§-CE£ft5TtfS. Z\<F>tz.#>. A7Af3-y 
8«P#£iJ t 2 3T7JyASiRff^ [04>©Yj (A 
x) ) SfcSMfc-rsiS*, i§iR£nT^7t-tr>X7>7" 
• 'J-fey F®g§9|*|©-fe>X7>7°<>:AXWRB©P B W 
3J98t3n3. StfHtl^M.Kl^^T, I /OA' 

77yl 0ttA*XWRB±JCSi^-|±i$nfc^ ; E:U-tr;U© 

t-^do u t (a i ) sax i yommr^mm^ 
Skmnrnz-m-frT-z „ - - - - 

io [0 10 9]*t. I^Mt2 4fcftSt. P-7?fiW08& 

1 3Bftfca^w;H!f REwatT^ftut 
tc^bT^u 5?-f ^-7*;Mi^P E 5 ft^± 
tf, ^©7^-trXtc«^Tk'-y b»&W7 'J 
T-So ^fc|W!B#M{c4o^T. y y^iftH8|l[eIS&l 2«#y 
A -f 7MWgif C E j&tft % T# o fc d £ £§: V}T y y 
fHWI^LCS "L" V^)V\Z-tZ>. *U7?B#£"Jt 2 
5Cft5t. P7f&Hfll|El8§l 3«$fe©Rt£iJ t 2 OTP -7 

Hr ^ r e #ft tj&«-3 fc - 1 izftm? 3 «t -5 

Bt^iJ t 2 5T7"Uft-^ ^-y;Kf^PE^ft 
20 .^Ttf^>. Z<Dfctt>. t>77>y • U-fey h[iISS9f*3 

-5. 

[0 110] dn£H«©«rfPtt±ifiUfcl^*J t l~t 2 
5 t*Jt*»fPt±< |S|«T^oT« Kf|BITcycleS*fi 

Hl^X Address tbT "A 2" S^^nSi:. 7K1/ 
XAddress©^{btC*fJSLT7 K l/X^b^!U<i^AT 
DtC7>V3 y hA;UX^*ai7J$n, 7H1/X "R1 + 
1" IC-OV^T'J y\yyzy^.m7t}nrc(Dt>. U7l/7-> 
30 a.7 Kl/X^* "R 1 + 2" KHJRanattfete, 7h* 

kx "a 2" fc^-rs^^'j-fe^K^aanTT*— 
JDout (A 2) ilVU I /osacT^gB^m^a 

[0 1111-tffli, 7 Kl/X Address tLT "A3" 
)J«*A6n-&t, 7 Hl^XAddress©^k(c*fjSbT7 
HUX^fc^m(S^ATDtbT7>->3 y hA;i/X^* 
tii7J$n. 7H1/X "Rl + 2" ©>j7Uy->3.*«fft) 
nTt©^, 'J71/7 va7 K 1/X^ "R 1 + 3" (cHrr 
■£ftZ>ttb\Z, 7KUX "A3" K^Ti/t'J-fe 
40 JU-Am^-lh^nXy'— i?D o u t (A3) avui/o 

[0 1 12] tt±©«t5C*Hlt»*Tta. 7Fl/XAd 
dress36<Sg<fcLfct*t, W^©7 K1/X*^>^T* 
£-5 'J71/7 yi7 F UXtcMUTU 7 W y ->o. S5fefT 
HJSLT*^7 F l/XAddress(CO^Tia-ffi-©7^-tX 
SrffoTV^S. ^niS, Cl©^CIK93-r-g)*#jA^B$© 

S © iUffl © S R A M T «« # jA ^ - 7>{f-^/ W E 
**7 F l/XAddress©^{b(I*tLTiinT#|SlffiWtc* 

50 fjjtti.&o 
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[0 1 13] Z<Dtc#>. & 1 ©«£#0U*»t& 2 Oft^ft 
£©«k3KiI#©7**;*«fflSLT#>"s 'J71/y>i 

^ 7 U T A^S U 7 U y -> a. s n * © T?«f k ran a 

— - ufc«^t;tt-u -7-ix-«;-->-3,^^7--r-5) 

MTcycleflfc ~>a. £»*&*£^73-fr*fc«> 

Ktt. »tfii«.J: Dt>'J7l/y ->aS:ittff iWritKT 

t>.cjiaaa:m-eft:t>fi!*K»:*. 

[0 114] <U7l/7:y-3.£#fc&^9E#-tiiL> -a 
\Z, >J 7l/7Va.f&Haf[§IB&4|*3©'J 71/7 ya^-fVf 

•j -7 v ^ v n & swr * m^oywiftm & m 4 © ^ -r 3 > 
7*3^- m^t. RBttt. TFuxmmmmHA 

T D©36££> U 13 £ Lfz U 7 V y yi»*#^t 0 

^^LT*5. ZL(Dfttb* i3T[a'J7l/7yiffla 
WREFA^H' ly"W©**T*ofc©f;:**LT, 
0 4 Ttt 1U71/7 ~> a-lM 7;i/#© U7 1/7 ->i755^ 
7LfcB#SiJt 1 2~t 1 4©r B 1T'J 7 U y ~s =Lfam\B\3& 
4rt©7-> ^Ie]8&£ UtyHT'J7U 7 ->a. SM Wa^t 
^ ■ REFA££-5TtfT^'5„ fr*5» l'J7l"r>af^ 

r^u 7 1/ 7 va--r& c: t £}§-?-*>© t-rs. 

fc. U 7 l/y i/a«HMIf R E F B ttH 3 tM« 
fc'H' 1/^;|/©£2;£LT^3. 
[0 115] ^t'JWWO«)J«Sil:tiftSt 

SA*. 1 U 7 ]y ^ : y=L^r-i 7 )lft<D U 7 1/ 7 va. tegcm 

s ~i&-hn s sai©BfsWfiwrt-c^ifi-rnji a < , 7 k 

feet -5 fcfl-gB^ £ ©7 £ -fe 7. T U 7 |y 7 -> a. £fr 

oT(0< ££T1 l j7U7ya1}-'f 7>N/#© U 7 1/ 7 > 
a£^|;&6L£:©T&*ltt\ ^©U 7ly7->a-y--f 7;l/© 
•J7l/7->a* F*f!&T3 STtt, 'J71/ 7 ^ 3. 
R E F A SiC*. Ttf T U 7 1/ 7 ->3. £ff it $ i£T . 
c5t5ltT?. U 7 !/ 7 $y jLtffrfrftfc <So 

[0 116] WA^^^i^l:, i4 0^B7H 
l/X "R 1 " tC*fr*'J7ly7->3-twJ;oTl 'J 7 1/7 
•>ait'fi7J^©'j7 1/7ya^7lfc«&(;0^ 
T, *©flft«Kl*tt*^-f 5>7*^Jg^^Lfc ; b©T^ 
S. U7l/7ya*MI^REFA^ "L" l/^JHCfc 



(16) 

30 

z> z tx\ a <?%m®® 1 3 «7 h* ux^mmm^A 

T D 75*3: ±7^-3 T t> P 9^ 7*;Mi ^ R E K "7 > > 
a 7 hA°JU*£^££i*ftlA c fc'5l::&3o Z<Dtztb, D 
•71WIIEK1 3ttPy-r^-7*;i/m^REH^Lfe-t 
>X 7 > 7W *- 7*;Uft^ S E Rfjcy U ^ -v - 
7*;MI^P E fcfG£S-tt&H«J;'5 
[0 1 17] *fc. ay^n— ^7tt7— h*«Rx_ford 

■ord**f* t-l=-fe-y-7-ly-7 ttfT-fen& <-&5„- -d © 
io U7ly7->a.ftfJffll[El8S4|^©7 Kl/7*<7>^ 

te> 'J 7 1/ 7 y i MS R E F A ^' "L" l/^;i/<h& 

3.7 K lyXR_ADD©(I.ttB#^J t 1 2TM§r£nfc{t "R 
1 + 1" 3:7c, 7h*Iy7.M_ADD^-Dt,iT 

t>'J 7l/7ya7 FU- 7xR_ADDfflJA*SJ? $ tlT ^ -5 1 # 
(C-?"©tttt "R 1 + 1" CJJtM. ^©^, ^©'J 
71/7 ->3-y--f 7 ;P© 'J 7 1/ 7 ->a. ■ti"-5*-&tC 
«'J 7 1/7 -> 3.$iJffll|HlSS4 t5«'J 7 1/ 7 vrLfaJWi^R E 

fa$ "h" u^MzmTrctb, m3iz^vfz£.ofcm 

20 ffrjrtStf frton* «fc 3 1 *. 

[0 118] r3LTU7l/7yaft^WI5 

nfcttct | j7i/7ya* , 7>^a , Jt7 h$n-f, 

fntTU71/7yaA9y^!:ffi!l$nT^§iHM 

;i/7 U 7 ly 7 ->o.i!lf^^U 71/7 ->3.1M 7^ (-T^t) 
^7- 'J 71/7 yatSit-f ^^T^ 
KLTfc 'J 71/7 ->a*7>5'/!i5 | J 1 7 h^tl-S^iitt 
^t<. ^OU7l/7->a (K*-aiLXtt##^©y — 
v;i,77-trX(r#5 U 7 1/ 7 ->a., -fe;U7 U 7 1/ 7 ->a- 

'j7l/7ya*7>?l:i^Ti^»W>^ U^> h 

[0 119] <U7l/y5y3.*»'5»€rji*> Wz. M 

o T U 7 1/ 7 ->a. Sff 5 »^©»f^C"3V»TittWr 
-5. ^C*5. @3©i|^tl^i;<:0«6 i b , J7l/7ya 
filJfflil^REFA, REFB^Htlfc "H" U^Jlizm 

ssnxi^fc*, m5-vt$zLnt><Dmn&mz7ikVT 

^t^K *ife. 0 5 ttH 3 t^LfeK*aiL/©^DtC 
5I*iUT^5. Z\<Dtz#>, 05 (C^LfeBt^iJ t 3 1 

~ 1 3 8 fc*tts»fm£rF©£$Hiv>Tei 3 i^bfc 

. t l~t 2 5lZ&tfZ>W)VFtmCh<D-?$>Z>. 

[0120] ±mvrz^z)iz, mg&&--( *-■7'Mn^ 

/WEtt7Hl/XAddress©*fttttn»3&< y^'J+f 
<7;i/|*I-e#|W|«B^A7j$tl-5>o uuTBU7 
l/7V-a.^7Lfc^©B#^J t 3 2 C&oT»#&*7 f 
-^(C "Din (Al) " tfi&l&is tlTrtZ I/OCI 
■tt^n-Sttfot. B#^ijt 3 3T«^iA^--f *—7jim 
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D>5-fW;HgfREi:lTttl*t5. 
[0 12 1] B3iHi;<7KU 
X^b^lHif *t A T D (DiLt> Tifl <0 T t> n -7^ *-!7*;U 

fi^REl;7>ya y h/^^M^nst. 03© io 
l^tB*KLT7Kl/X "Al" C^JST <5 -7- F*§? 
"Ax_Word" jW&ttflsSn*. ^fe^nil^BtiC, -fc> 

E, */5>A«R«^Yj (Ax) , ^U^-fr-^-f*- 

($<. 

Coi22] »*a*'f *-^;K3^/wE*«^r 

SfttC^S^tfCi-sT. R/WHsffilUSgl l«B#^iJt 3 
4T?WWfi^CWO*S , 6TWr*. I /OA 

777 1 OteA'T. I /0±Ofta*f-? S/U WR 20 
B«fc2itB-r*J;'3fcfc!J. S#giJ t 3 5 Kft o fcP#£T 
;UWRB±fflr- ^tr^{k*i*i;T<«. £©&©Pf 
£ijt 3 6T*7AlRiltYj (Ax) ^ "H" 

7 HUXAddressT^^tlfc^^rU-fe^lC 

« c «$£©*£• t ra« tf y h 8i#-7° u * - s? £ n 

4. 

[0123] B#^iJ t 3 7 fc&oTS^&a^f * 

- 7*;wt ^/w e t »#ii*7 I - * tmiz 

L> ^©&CD£«M®@i&l 3#D<7<* — :/;MI*tR so 
E£Sr&TtfS. Sfc. P"7-f ^-^MI^RE^iCfe 
T^^tf, 0 3 tCi3t>T7 Fl/X^-fb^tmt^AT 

;MfftSE, Uy&^Z—fMwnCE, Jjy A3tS?ft 
j (Ax) , 7°U^ + -v-f^-^;i/{f^PE^P# 
*>J t 3 8£T"tCjg#a-feT#oTi$><. R/WfcJ 
fPHJg&l 1 «5fcC7>R#£iJ t 3 TTfWtrii*^*-^^- 
/WE*«i-6±A«t>fcJ: t*S*tT, B#M t 3 9 
7c m & T'fflWm*% C W O £ 3 % _h -5 „ 

[0 12 4] d©ft«:7 Fl/7; "A2" ^e>©M#-lilL « 
jWrtonStf*, d©»^ttH3T»Mbfc7h*UZ "A 
2" fr6©^iiiL©<h£<h:3><|H|i;T&&., IOt* 
HJLt:gi#lHE^T7 FI/7. "A3" twr*#*ii**« 
sUfiS^tl^ £ £ ClO^-g-CDB^J t 4 1 ~ t 4 8 

Kfcttsftfefc^sBHiiujfcy f V7s "a i " carr* 

*ii*-f *-7*;^f /WE*«7 H "Al" tMT 
-^Hg^/WEtfatT****-* S/^feot, ± so 



4. 

[0 1 2 5] T&fc> U7l/7->a«SJ 
t 4 2T»*i&*<*— :7;p©^/WE#A-5T#*4: 
fcfcfc, l$$J t 4 3T*A'7 I /0±t#^3i*-x-^T 
$5 "Din (A3) " «^tl§. ^<D'&. R/W 
fHff IHSft 1 l^*&*^*-:/;Mg#/WE©ft-feT 
tflQ\Zj#t&i<1tTt*m t 4 4T«f?«#CWO«:ft-5T 
-3 . B#SiJ-t-4~54^/<E-S i-f- # -D i-n 

(A3) " I /O/^y 7 7 1 Oi^/WWR BJilCiM 
!iS£ft-5<k5{c£E$. £ © H# jST te "7 — F *§! Ax_Wo 'rd , 
*7A'f*-7'mCE, *7AS«ft^Yj (A 

[0 12 6] t^tti, *&f&$ffi<Z)¥*#£tt&B i *> 

tdffl©SRAMt|f|i6t, *-:/;Mi^/w 

^-^©ffi^aE^nT^^^nj^ttd^s. 
*^Jfi»ffiTtt. »#a*'f *-:/;ns ^/WE^SiJ 7 

V y > =l 4> t t & o T ^ S RS * £ A* 

7xWRB±l;:^9>AA,T;l3£\ U^Uy va.7&^7bfc 
©•^ (c;\*7;WR B ^ f> T F l/XAddress©^ ^ 'J ir;KC 

[0 12 7] 0. /N*7;WRB±©#^iA*-x— 
"0" / "1" <Dmm\"<)U (HI'S. 

d, t>X7>7''f ^-y;Hf^-s E, *7A^^-7 
;W3#CE4s«fct;*7Aaw«#Y j (Ax) £Jli#?S 

fT"5C:t3&*TS*. *UT. Z\<D'&\$7VV7, "Al" 
(C*fTS«#jA*©»^i:|p|#T'*oT, TYVXmt 
^tilff A T D ©iE-fe 0 *»6 P >7>f R 
E©"7>->3 y hA°;U7.*^-rntf, 7FU-7. "A 
3" ^.©»^jA*-feJc^iint^< tf^ h^©7°U^-V 

[0 12 8] ^C*5, ^©®ISlC*t,>TBtSiJ t 4 6Tft 

^ue^/wE^iffei^o, j:n*a^T 

R/WfWPIHSgl l^»t'4 7T9!flWCWO«4 

/wE^ifST/0^7cB^T-«Kic7 f uxmtfcitim 

^ATD^ "H" U^JViiU-DT^^fttb. n<7-(* — 
:7>«#REtt-r<Kte£j«£n-f 7 F U-^^fttt 
lill^ATD^ "L" U^tftoT36^P>7lfilfll0!S 
1 SF^Tajffi^nXP^-f ^-^;Mf^RE tLTJU^J 
$n?>„ t>ott>i©f^t>7K^ "Al" ©##ii 
*©t^i|5lU<< 7 FUX^{b^liJ^f^ATD©iL^ 
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[0 12 9] <U7l/y^a*#i3^§fM> # 

HtH5CDffiajfttt0 3tBI4OffijSjiSt±<|SH;T* 

- j&«J -7V y ^»©*7*te£-*Tlf£*V*«-esv-H-6-*i - 

ttU71/'yvi7 H UXR_ADD75t "R l + l " ^£sEfr io 
£ftft<&3;i<!:, 06t(J'J7l/7 Kl/7 "R 

1 + 1" , "Rl+2" l;MLTU7l/7->i^n 

[0 13 0] (t;P7U7l/7->a) ¥«#1Btt 
y->a^-fVC <fc Z>±)17 U71/7 ->i*«ff <h £ 

<fc#*ofci:#K:3tt7£*;*g:*£ffi3TS©k:5te& 
•3t'j7l/yyaSfT5J:3-l:LT^5. b#>U 
6 © 7 * -fe x g# A*fil$IH56£ b St l » 1 1> * * 6 ft 
7i'txi*^-3itt#l: | j7l/'r>at5 
fcttTH:;*^ 'J -t)VT V<i 6 ©5*— > £«»T-5 ZtUfi 

ilbfcP#,6T-fe;U7U yuv^o-^m-t^^izhx 30 

[0 13 1] H7ttc:©i#©»^^-f 5>^**Ufc 
fe©T&-£>. |5Ha©B#SiJ t 5 1 ~ t 5 2 tftt. fl-SBfr 'D 
©K^-UB bBJfciCff 37H U^Address©*Yb*lftjsn b 

rtfc*»+*»ffttH4fc*bfc7KUX "Al" tc*tf 

->3.ft«H3**REFAtt "L" ly"CJU£&<5. Sfc, 7 

£tltzm&T\ U 7l/y ;/a.ft!ffl@^4«U 71/y vj. « 
^^©{ISrU-fe-y hbT<^3„ 

[0 13 2] £©«.■ 6© 7 *-fc 

XS*©&^*S6*«tt< 'J7Vy->a««fl|@K4tt 
B#£|J t 5 3TU 7Wy^i$lJWt-5f REFA££^±tf 

t ufcfcfejeite &-r7.*-fc*s*©fct»tt8a«*tt-f * 

t . 'J7l"r>2 frJfflHslSg 41Jij7l/7->a H Ws R 
EF-A*±IH»S0»T?iSeSia-fc^©fi^±jJ«t)* 

4T'J 71/3/ yaM»MR E F Bl:ft©7>y'3 y h so 
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R#S"J t 5 5TD V 'f^-7';Hs^REI:'7>y3 -7 
Jl/X&5g££irc-feJl<:7 >J 7 1/ -y ->i^Ki$-&-g)„ 

[0 13 3] £©££, v;|/5 1 7*|y^-y-5«U7lyy-> 
aSIPi^REFB^ "L" ly^UUtfc^&CfcfrS'J 
7l/-y->:i7 Fl/ 7. R_ADD<M 5: J: ofCteD, 7 
Fl/7M_ADD<hbT "Rl + 1" &liit)-?Z>. ftT, 
3©-t;i/7 U 7 ly-y >'iSrJ Jj e-ft^i0E< T'U^-V — v« 

0 3fc£ -b ir± <- ra b^r-& ^- b-TfltSiJ 
t 5 9tC7i4<t7°U5 L ¥-> J -f ^-7*;WI-^PE^fi-& 
T**o T-fe ;k7U7 1/ y -> J- Rtf7° V?v—iSi!fifZT+ 
S. -©B#^tc^:oT ; fo^BK*»?.©77-b7^ttffl^ 
:b£-f&H Q$M t 5 1 ~ t 5 2at'iBIo 
T7 Hl/7Addresstr^-r^7^-b:7«fft)ft7i^o 

[0 13 4] £©*£. U7 1y-y->n.$lJffl)|5]gS4(*|©/i;i/ 
7^^[HlgS«B#^J t 5 6TU7 Wyy'iftJfflim-^REF 
B££*>±tf3o ^fC, U 7l/-y ~>a.f|iiJfPlfil8§4«, U 
71/7 vrL^iJfflim^'R E F B©u-fe±^0 
«?at5 7TU7l/7 ->a. 7 K l/7R_ADDS:3Elfr LTf 
©ffl&'R 1 + 2' fT5. -€-bT, u©i^|j;'J71/7 
->3.$iJPffi^-REFA^B#^J t 5 3 T j£-£±tf £ftT#> 
?>7Flyy;^b^aiffi^ATD^^bTi5^-r, 7 H 

i/ 7 (c # o >) 7 1/ y > =l &mm b m -s ^ t 

B*SiJ t 5 8 &P$.£-C 'J 7 1/ v ->i*Jffllft^R E F 

A<&' L* ly^;l/K3gftS-&T, .ift£t«*>5l*«^T'J 
7 1/ y -> ^"r "7 Tf U 7 1/ -y v i lif^ * n > h □ — ;i/f 
StfcMlc-r-s. 7W7"l/^5(iU7-l/7y 

3.«»^REFB©i[-6±*»0*SttTlf*l t 59*> 
e.ttrtSB7 KU^LJU)D«Sa«-r*J:5fca:S. 
[0135] idTf, 5 3~t 54 ©KIC^* 

E«*f^**> 6 7 7 -fe7> BjJW* -3 T 7 H 1/7. Addres 

st^b^ii^^ft-st. t<Dmmzm8 tc^bfe^-r 

5>7"^V— h©ct-5iC^:-5. TSct?^, P#£>J t 6 0 Tf 
7 Fl/7Address^ "An" t^fcbTATDIfilgS 3 ^ 
Bf£"Jt 6 lT7h*l/7^t;^llim^ATDfC'7>->3 y 
b/VlX&fttiiZ&Zt. 'J 7l/-yi/i$iJiai[HlgS4ttig 
7 ©££©<£ 5 U 7 l/-y i/3.$iJ^ffi^R E F B 
T^S^t&< "H" l/^©SS»«fr4. Z\(Dtz 
tb. t 6 1 Et*fc:fetr>TB;l**l t 5 1 ~ t 5 2 tig 

#tbT7Hi/y; "Ri + i" izn-t^^y^y^^R 

rJ7Fl/7 "An" ^e.©Si^aib^Tt3ft-5^i{CSc 
-5. •€-©*£*, B#giJ t 6 2 {C^t-StAX I /OH7 K 1/ 
7 "An" ©pBIg^— ^T^4 "Dou t (An) " ^ 
lii^Sft'S.t^tC^-So ft*. EI8T«-fe;l/*-;i/KU 
5-y h©^-f 3 >7*{C:jfi'0*^TB#SiJ t 5 3 TU 7 l/-y -> 

1 SHISIfl^ R E F AWtL-t> ±lf*> nfz Z. t bT ^ 

bfc*«oT. z:©^tcji^-r4^ ; &u-y--r7;Kc{f 

■3 T U 7 1/ -y ^S^WfCfTo T«J)< i t Cft« ^ t 
^6, U71/7 xjL$iJWf^REFA&*H" l/^;!'©* 
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[0136] (W£&&^ *-?Mwmm< Atizn 

#sa b^*« e.#fr ji^-f 7*;Mt *t/w e ^intA 

te*^ UlM7Jl/^ft<&57£#>. *auiftijfff)i 
^S:0 9tr^-r<J;-5t Hong WritelSfKl tPJA/t?^ 
-5. &*5, I0i^t)U71/yyalHiifREFA, 

— R E F B 3&iH*lfc-"H" U-^KO-S-S-T-* S .• - 

[0137] £-T, »#g"J t 7 1 T7 F l/7Uddress©fii 
ifi "Ai" fcS5fl:-rs;:i:Jr«t-3T. ±»bfc«^t± 

<|BI^CU 71/y->;i7Fl/7. "Rl" Id^^T'J 71/ 

t tit taM *-7*;hi^/we "h" u^ji 
T°$>z>rzsb. m 3 is. a t mmz U7i/-r>a tc^i *f*n 

■£<Dl&m. t 7 2 IZ&Zt/tX I /OiCliT F l/7> 
"A 1 " ©ffitfex— ;y"T&£ "Dout (Al) " tflh 

7s LfcfflllTte;* ^ "J -fc ;l/^©#£ T ^ -5 tz 
<fc9, 1 ^t'JU-'f JWTf'J-Ftf ^ 77-f 7-f F 

mftzmm-tz z t & 

[0 13 8] Z<D'&, mm t 7 3fca-3tJ:5^<t* 

jWEKlSnT, H6fc*Lfc2|HlB©«*ii*-y--f^;i/ 

fc*LJl©«£, »*ii*-f*-^fi^/WEOS[%T 
A'0l:#5 7 Fi/XAddress©^fbte*K ^©ffite "A 

1" ©££T&5. LfcAbt, ATD[h1S§ 3 75*7 F 1/ 
^fMUifl^ATD!:7>y3 y b/WZ&&&$H 
5 u iHfi:< 7 H l/7x«tlliI§ATDIJ "L" 
)MD&tittS.Z. ZiVfztb, v;i/x7°l/71t5«:i*jgl$7 

F U7l_mm^MR b«ctt-5 £ 1 \ZU 0 , 7 F 1/7.M.A 
DD©«ttCL©»©»trii*til>LT."A 1" ©SS£& 

-So 

[0139] sfc, *-^;i/fli^/wE*«a 

tlTA#£ft3£, Sf^ijt 7 l~t 7 2C0F B ^C431^T7 

Ku^«-fUftai«^ATDoa:-6T)5«OT?^iatsnfcp 
c-f 7>{f reii u 7 2/ ->i 91 trtt < K*- 

tlibOCi^THioT "L" l/^HcSoTliot^ 
*. ^:ti©«^, n>5ffiiJWlHlg&l 3H»aa*-f * 

-t*jhi#/we \zm-3^xu^-i ^-tmmi^r e * 

[0140] "ffc^, C1CDB#^T«7 F l/X^fb&iil 
ff*?ATD# "L" U^TSiSCiid^, 02tC*U 
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1t<yn—9Z 0*f,f-f U-f IU8&5 2, x>Fy-h 
5 3, t>Ky-h5 4l:[i "H" I/^Jt/j&ttfcS&Sn 

WE 30*3*5 Ttf*i:. £©»€r&*^*-7*;HSf*/W 
EtexV U-f HISS4 9fc«fc4SJE€:#*.snTjO»'5>' 7 
y-h 5 ORE*-* >A*-^ 5 1 &a»U x>Fy-h 
5 3, x>Fdr-F5 4 ( x> F 6 5 SltTif 

#-;W5# R E-t LT-tB-73 • -£-©48<&»E-l±7- 

io FlyX^b^Ui(i^ATD(C7>->H 

LtO*U 7 Fl/zUddress©^-;/^^©^ 

[0141] Z ZT, mM t 7 4 Id&^TgEldAX I / 
OS~«»^&^x-^T&-5 "D in (A 1 ) " fimtia 
£tlT:fc*3, R/W$iJ^(hJS&1 1 ^*^jA*--f^— ^ 
«^/WEO3t-fe"F30*t)*S^t«fSat 7 5T'©Jfflim^ 
CWO£3:*>Ttf-5><t, P#giJ t 7 6 fr&ofe^T? I / 
20 OA777 1 0A^/UWRB±l:ftMf-^ "D 
in (Al) " rfmm'£nZ>£5lZl2.Z,<, ZCDtztb. U 
•04 ^— 7*;Wf^REffl7>->3 F/IJL-XtioT* 
*a*3&«HiJ6$nT, H6TI6«l/&CtH«lc7Kl' 
7. "Al" (C^LTS^ii^*«ff.tons. 

[0142] fii±©«fc5»c*iiJfi»!BTtt. immmo) 

SRAM6t'iHi;<, 7 FU^Address*^bbJ&J6 
S ^ t U -ir-f ^ )V(D ffli&m&T- <Z> <D 7 2 -trx S 

i±i bT*4 h<D £3L1i. bT7 F l/X^b^lil«^ AT D 

«K»frii*'T*-^;um^/wE««X'*snfc«r^iT 
[oi-43] <»*a*-r ^-^mi-^^jK 

tz.fz.tb\Z, 'J 7 1/7 ->a Ttil) 'J 7 1/7 yatC 

— h^#R8LTLong Wri teW)ft<Dft\<D ? -1 5 >^tzo 
40 ^TSiB^f 4. :®iT(t 7)Ha*%/ 
WE^A^Sn^mfJCU 7U»;yaHVl:J:^TtJl' 

i ififr ibtxr ^ 4 ft f ic » # a *-f ^ - ^;Kf ^/w E 

[0144] Sf, B#^iJ t 8 1 ~ t 8 3 (r*3tt4 'J 7 1/ 

8 1*> 5.^^-5 U71/7 yatio T 1 'J 7 U y ->3.U" 
-f7Jl/^ro | J7i/7ya^H7tl> t ^©fc». U71/ 

so va. $iJfflI|HlSS 4 telSpgiJ t 8 2CS;5tij7l/7 ->i *J 
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© U 7 1/ y -> a. Srfr "5 b £ ;£ 1? 1 J 7L"vv'i5: 
flUbS-fr*. £©&, ¥#<*IE1ig«*a*»&©7*-t 
XE#©*V>ttflBjWBlE< i, 'J7U-y->3.«IWlHllS4tt 
B#SU t 8 4T'J71/7 yaWi^R E F A £ a£-£ ±tf 

"So 

[0 14 5] LA»L£©&fc5l£tt^T7*-feXg3ftj&* 
SS^fcg), U7Uy VifW^®&4«R#£!l t 8 
1/ V -zs-jL-fflmm^R E-F B-C--j|© 9-> -v' a -y -h A^T. £ 
^££1*3,, T-5£. 'J7Uyyi$jiI^REFB)5l 

Vv ya7 FU7.R_ADDffiiJ£aJ?b, n^SWESSl 3 
ttP'5"r*-^;Hf^RE(C7>X3 y FA;i/?;£28£ 
$i±T7 F l/X "Rl + 1" W5t;i/7U7l/7y 
a^Ei^tS. £©&, B#^iJ t 8 6 IZtZ&tm^&fr 
<i y^m^/W E #£-6 T*«* **. ^ CD*^tC*3tt 
-5-fe;i/7U7^-v->i2S:t>*##i^^«0 5 CDB#^Jt 4 1 
~ t 4 SK^bfcfcWiPJbKftS. 

[0146] Tftt>*>, Rf*j t 8 8 \ztz% t^mfcmm. 

SOT, R/WH»lHlttl lttWfUfi^CWOSrA-feT 

WTW£&fr ; T— 9%: I /0/\y7 7 1 0*6/UWR 

BicteiibT*<«, sfc, -7)^-yui7^5^mm t 8 

7 lC:fctt-g>U 7I/y->o.$«ff^§REFB©5i:*>±75St9 
«>, Pf £ij t 8 9 fCft-p7cB#£T7 F l^XM_ADDi LT 
y ya^7t?>t, 'J 7 1/ y -> a. SMPff *t REFBA> 

e>5fei$$nfcn^7-r 7*jwi*t rek^t. jhi/ 

7. "Al" ©*^ Uir;i4C*ibT«#&<^-^ "Di 
n (Al) " £AXWRByO> 5 ICT-So 
[0 14 7] <»*ii*-f*-y;ue^38(»il<A*Sn 

5'J7U7ya^frbn5i^) 01 lfflHS 

— h*#BBLTLong Wr i tettjf^W ^ e» tcS"JcD^ 

[0148] ST. B#£y t 9 1 ~ t 9 2 -5 U 7 1/ 

#J&*«^#ffijWtt< t. U71/7 ->ifel»IIIE& 4 teB#£iJ 
t 9 3T"J 7^y->afMWS^REFA«fi-&±tf*. 

T-5HfItCB#^J t 9 4Ttt£&^*-7*;Mf^/WErtt 
S^T^St. 7F1/7. "Al" IZtt-rz?"-? "Di 
n (Al) " CD#^JA^*-t;U7 U 7U-y v-^dftSto 
Tff^n-5= ft*, £©»€rfc*iE-©*>©ttei9XttEI 
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1 OCSbfcLong Write»fftHi;T»a. U7 
U y -> u. fM»EIB& 4 *a*-r * - 7*;m#/w E # 

#ji*tcncitt< :/u^+-s?K:&fifc;fc*tt©isiHW* 

->a y FAJI^/i^^bftlAj^f;:, 

'J 7 1/7 ^a-SOfflNt-^R E F A<DiL% ±.rf<0 £31® Sit 

So 

•» [-0- 1- 4- 9-3 -£4-L-Tf ■# a-^^-T-T 4 'J -7-1/ 7 ■ - ■.■ 

io ^i$dffl@8S4rt<D/i;i/Xf!^|pI8&ttB#*J t 9 5TU.7 
l/-y->a.$ijffll<S^-REFB('^(D7>->3 y hA;i/7.£ 
§g££lt<2><, cniCtO, ■7;i/5 L 7°l/^it5B l j7l/7 

•73«IeIS& 1 3ttP'7-r^-7*;i/«^REIC'7>>'3 7 

7C7K1/7. "Rl + 1" KftTS-fe^l^Uy v:x-£ 

i, U 7 l/y ViMllgf R E F B ©4% ±ii|3 $glt 
T, U71/7 ->3.©JPIflIS§4 ttPf^iJ t9 6TU7l/7-> 
20 j.7 Fl/7.R_ADD©{i£ "Rl + 2" (CMfrb, v;|/?- 
-fVZ * 5 t 9 7 fl*l^7 F l/7U_ADDffl£lliR 

T-5. 

[0 150] i%2%m^m **E«l»*Ji«lfflODR 
AMft <t'TSl 3ntH5 ^-v^- F t Htt©tRfl&& 

b %> © t |W1 C «J«S* 43 <t im^§-£ V» T PI 
«F#6#LT*5. **Jfi»l6T?tt. $1$1»1TK 
WlstzT h" UXAddress*±ffi'tf7 hfij©7 H UXUAddr 
30 esstT^t*^ h{BdcD7 H l/XPageAddresst^WT-S Z. 
ttctoT, 7 KUXUAddress£|W|i;<T5 t*7 MCO 
V^T«7 h* l/XPageAddress^^AS/t'ttTA'-X 
(CAIilTJnlfgtbT^So 

[0 15 1] *Hj6ffifSBTtt7FUXPageAddr 
ess$:2 h*7 F*It bT^^fc^e), 7 h* UXPageAddress 
& "0 0" B~ "1 1" B (Z\Z\T* TBJ tt2jf|^^« 
*TS) ©SSHftTBl^ltSCtT. Iit5 47H 

43. 7 Fl/XPageAddress©*S«2 b'y hfcK^Sns 
40 fe©Tttft<. r2 Hj ~ T7 Fl/X Address IC-g- 
Sns?U7 Fl/7.©t*7 ©«HWT»ntfttift© 
t*7hi(T^oTSK Sfc*lllfi»fB-Ctt, 7K1/X 
PageAddressTM tfy h©x-^^SS?'5JHEi:bfc^i; 
tffoT. HI tC^bfc/N'XWRB©ftt)'3fC4ffl©A* 
XWRB i (ddT« i =0~3) SriSttT*-g>. i© 
fcfe, 7 h* UXPageAddress©ffl#t "0 0" B~ "1 
1" BT^St^tC. ZLtlZYFUX-ZWifeZtlZ*^ 

u-fe;Kost'7 h^-^fi^n-^'nA'xwR b o ~wr 

B 3 ^iibTAIllTJ^ns^iiUftS. 
so [0 15 2] WZ, 7KL/XA*7 7 7 14 1, yy^l 
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42, ATD[HlgSl43, A5At3-^14 8, ±> 

A777 1, 5y3 L 2, ATD0K3 , *5Ax3-^ 
8, -tr>XT>y • U-fey hlElSS9 £H«<D«j£T* 

dress<Dtttobfc7 F U*UAddress£m>T^ajfc«>, 

•hfeIKH 4 9 tt£ 6 ^S^^fflB^^S^o r-- 

[0 15 3] -r&to^* *^S»8Tttft»7HU7L 
ADDt^SnSffl^©^J7 Kl/Xf:^^T4h'7 F#CQ 
T-^^Wfn/UWRB O-WRB 3±TAI1SM 
3d<h(;:&5o ZCDTztb, ±>7,y>7- Uiry MUSS 
1 4 9tt#^A^n — ^1 4 8*5-fflASn-5*5AI 
S?fg^tCSeoT, ^t'Jt^K 6f*3T?B&LT^& 

$nfc4ffiCOir>X7>y<hyXXWRB 0— WRB 3 £ 
-tft-enKflfc-rS. A T DlllgS 1 4 3 Fix 

^PageAddress*«A*^n^^i&*, 7 F 1/XPageAddre 

7«ft«ifififATDi:7>'>3 ^ h/t;uxA^^$n 

[0 15 4] ZL<DIZ1)K 7 F I/XA7 77 1 5 1 te7 F 
l/X(Dt:7 F<B**S& 5, t7 FI/XA777 1 
7 FU-XPageAddressSA*^ 7 
7'J>^T^>o ;Ut^15 2-I17KI/W 

77715 ia>6ffi;tjSft£ 2 1:7 h»^-y7 HI/ 

A^-ti^* 1 5 3\$z.nt>/^7,m$imn\z$£r>T 

/UWRBO-WRB 3<0 3%©fan*>— " 3<h I /OA 
y 7 7 1 0 i^n^UWRBACi^TSit^o 
[0 15 5] Sfcfc. Ell 3<D9>( b&&M- 

S4>^KRWr-&. 0 1 3 IZ^kVtz "Y 1 " - 

"Y4" "0 0" B — "1 1" B<Dv%(Dftnfr<Dm 
TJioT, ffi*©ft»::tll "Yl" — "Y4" (7)fB 

^n-?n 4t oo" b— "1 1" BTSSJiitsffljrr 

[0 1 5.6] S-T^Jt 1 0 lTfiB4iH8C7HI/ 
XAddressK "Al" Z\<Dt%, 7Fl/7.Pag 

eAddresste "Y i " tSot^S. Z.tUz£K>. 7VU 

t>tl, P**Jt 1 0 2£fc*£7HU;*AlTitj££nfc 
4(@(7)/^:>J-t;i/ (Tftto*. Ttt7Hl/7i4« "0 0" 
B~ "1 1" B) IzmfeZtlT^ZT-ftf^rn^nA 
XWRB0~WRB 3±trK^-tH$nT< -So d©<h 
7 Fl/XPageAddressODMtt "0 0" BT&9* A 
5 2B7H1/XA*7 7 7 1 5 1 SICTS 
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ttSX-?Jt7 FU-7.PageAddress "Yl" ©fit "0 0" B 
Sf3-Kt5. nttVZSi 1 5 3 

WRB 0 £g#?LT. -tCKIilASnTH-Sfcfy hr~ 
^^A*7.WRBA(rtB^T?). CKBjg^ IKJgiJtl03 
klfcStA** I /0±{C«7 FI/7.A 1 ©ffl CD o u t 

(ai) ) a«m*3En5«t5i:ft5. 

[0 15 7] :(D«H 7 Fl^XPageAddressSrigfi:^ 
SLTi0<^tT, 7FU7. "Al" CD 7 F UXUAddre 

sssb#£ [§ii;<--r-g> ^^.ij-^/uco^^ *M*m--r £ t- 

io d«Tf^-5. Tte*?^ BtSiJ t 1 0 4T7 Fl^XPageAddr 
essfc "Y2" (= "0 1" B) m^t, /\*7.-feU 
^7^7 1 5 3^Bf^ij t 1 0 5T/UWRB l±<D\iy Ft" 
-^StRLTA'XWRBAlcm^U P#^Jtl0 6fC 
S;l)tTfi7Kl/X*5 "0 1" BCD 7 F 1/7.1;: §21* 2*1 
"Dou t (Y2) " 7iV\*7. I/OlcHiTJ 

[0 1 5 8] a«ra«tbT«fMt 1 0 7T7HU^Pa 
geAddresstC "Y3" (= "1 0" B) £-5- B# 
£ijt 1 0 8T/UWRB 2*VUWRBACMi$n, 
20 Bf^iJ t 1 0 9 TTfi7 F l/7rt* "10" B©7F 1/7 (C 
fBtt^nTliS-?— ^ "Dou t (Y3) " #A7.I/ 
OKiii^ns. Sfc. S#gijt 1 1 0T7 Fl/7PageAd 
dresstC "Y4" (= "1 1" B) S#^J t 

1 1 lTA*XWRB3Ai;UWRBAt:M^n, B#£"J 
t 1 1 2 T~R£7 F "11" B©7F l/7tCf2tft 

ZriT^&T—? "Dou t (Y4) " //VUI/OI; 

4^3gfflLfc*-g-©fe©T-*-pfc^. 05~@1 1 (C^k 

so [0159] (m3^m^m) ±mvtz^mmmmx' 

feS^»^*S*Tfe5^tc«fce>"r, 7 FU-7Addres 

[0160] cinKWb. *5i»ffiT«K^ajbs* 
mizifr<-rm&-WiLmi&(D$}± (Tf-tx?^ Aomm 

[0161] 01 4it*fin&&iz&&¥mi*&vt£iw 

»*B©»fiKttjB l ^Sfi^tt (01) oi)StI*«ii: 
HCTaSfctt. HI 4TIJH1 i:|S|i;«riES3Rt:|S|- 

mm^m.mm.^&mzvx^mmmm^mm-r^: m 

so jSfflLTfe^^o 
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[0 16 2] fafflSRAM©tt&Ttt#£i£2M'*-:?' 

[0 16 3] ^£T#5li£j£<iT*«, 7 F U-XAddress io 
Ofi&to b T 5 # # & *-f * - ZT)Vm^/ W E tft^T&ft; 
Sns*T<OWrlHI (WAtf. B16fcSt^WtAWC 

axtlf*) £¥*#Btt*«©{t«i:LT&j£LTt> 

UXAddressS^ffc^-frfcP^.&a^PtfiJ! t AWmaxiH 

£*5, B#Fb1 t AWma x©ffl«->X7-AfflijCDg 

[0 16 4] mi 4(C^TATD|HlSgl 6 3tt@l tC^ 

fc\ 7 F !/X#^ftL&&T^<=>P#ffl t AWmaxAl 

ATDIslSSl 6 3tt, 7 F l/7.^ft;£t& 
ttLT^e.fl$r B 1 t AWma.x*51j§f5$Ttt7 Hl/X 
£ffc«mte^ATD£SE±£-fr&^«fc"5fc:Urv>*. 
[0 16 5] C^T, 7 FU-T-AddressK-a^nST.^ 
a-©***!*!^ t s k e w (#J*_W;E! 1 5 Sr#M) 
ifStv y^rACioTWsl t AWma xffli*?' so 

fccfc o \Z. &&T*$>tL\£&Tffl t AWm a x ©{gtevX^ 
A«Ofi*ft«K«i;TftS*&«>. B#ffl tskewt 

[0 16 6] U*»bfcj&«&, 7 FL-TUddressft^fcL 
^T^^HS] t s k e wj&tjj£j&'r5a=Ttt7 F U7.Ad 
dress©fi#St5£L&^©T\ -etl^Tte^t U -t^7 
WK»r*7^-tXSBBttUTtttt63tt^. Lit #-3 
T, mm t AWm a x t>mffl t s k e wJ: 0 JSV>«£ 
(Cti, PtritAWmaxOl^rit skewClgb 40 
X. 7 FUXAddress^ffilgLT^^^-tXrttfffc)*! 

[0 16 7] feoit), ^$5B^&££teSE*HiL©« 
^C^T^JtLT&ttfcfJl^. «#&#-©*§•&(;:«:£ 

7c £> , 7 F 1/ 7> ^ffcHS,S#> <=> B^PbI t AWm a x ^jgjg u 
£>»C, t AWm a xA^®TSiJtC#^jA^.-f * — 
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ttMWCabS £*J»rT€r*©T. ftffl t AWm a 

[0168] -> 1 6 4 «^ 1 © U 7 

U5/^i«HllHllS4i:ratt©«fll*WUT^4. 7c7c 
L, >J 7 1/ y ->i$iJ^I|ElSS 16 411 7 F l^X^k^tB 

m*§- a t d nti&> ±.#-3 tc t % izm^&fr^ 7*;m 

**/WE*#8HU. K*-UlLS*T"S.ntt*7 

^ A T D CO W:^iv^-(9 ^ l-'J ^ t UT U 7 
3.7 h* WXRJU)D£5E»rU »€Tii*S*T*n«7 F 
l/*^t&UiM^ATD©3£^T#9£F , J#<hb'j7 
V y : ^=l 7 F l/XR_ADD&Jg$r-f -5. . 
[0 16 9] ?^f71/^1l-l 6 5lffll 

?1fl6 5^##jA^^-y;Kf^/WE^A^UT 

©«•&, v^TV^tn 6 5<DW)m%-? 
)v? 7" v >? -y- 5 1 m c m<fe t tt •& o 
[0170] i:nic^LT##ii*.-f ^m-^/w 

E# "H" W<)l<Dm&, •?)V3--JV>7*y\ 6 5te#£ 

;i/fyi/i'^l 6 5(1 7 Fl^X^b^ttSfl-^ATD^ 
"H" l^JU#0 U71/7 yaSIWi E F B 1fi 
"H" l/^JUT"fentfl*3g|57 HUJUJlDDfiteaftU 

7 Fl/^S^ttJff^ATD^ "L" U^T^S^U 

7>7 ~>3. 7 F l/XR_ADDfl'J£S#?-r 
[0 17 1]*l:> WOffl®m?&\ 7 3ttEll^^Lfc 

^©«^fcttD^$ijpiPis§i 3 tmcm^no. - 

75, Bc^tiiL©*^. n^WWlKl 7 3H7H1/Xf 
•ft&IHm^ATD©iL*>±rt*D£ F "J^tUT, K^-Ui 
biiff©7c«)tCDC7<^-7 r ;Hf^RE, t>X7>7" 
-f^-7"M^SE, «»I^CC*«ktf7' 1 Jflr->? 
{f^PE<&ffitt<t$-t*-^o Sfc. n>7«IWlHlKl 7 3tt 
7 F U^3g-fb«ttlffi^ATD©ft%T*«0 S MJ^tL 

e, -fe>7.7>7''f^-7";Mf^s E*3J;rjC7 , 'U^^- 

*-7*;U«^PE€:jSttftS#*. 
[0 17 2] Jfct. *^2fflg££ J: £¥*#£«£■© 

[0 17 3] HI 5lZ^-tmmt 12 0T7H1/ 

XAddressTj^bT-St, i©7 Fl/X^t^y 
A7 7 7 l&tf7 75 1 2Sai;TATD[HlBSl 6 3 (c£ 
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*3&«**«T?*Sfc«). ATDIUggl 6 3te7 h'UX^ 
■fl2«liHI^ATD©7>->3 v Vrt)V7,&m.%\Z%$LZ 

[0 17 4] ;!©*£, Pt^J t 1 2 0 A^B#H t AWma 

x^mmvxmmt 1 2 2fc&«£##&*/K*ab 

©MftfrT&3*>J&*?i^-r?>©T, ATD@^16 3li 
P$*J t 1 2 3T7 h*U7.^k^tb(i^-ATDiC7>->3 
•y h /* JU* £36££ • f 1/Tr -£ ©*£tttt*til-k-- • 

"H" UAJl/i&oTiSO, 7J^|/^1tl65iW 
357 h* UXL_ADDffl!J£«#?LTIi#£iJ t 124T7K b-XM 
_ADD (=7Fl/7> "Al" ) £ □ £ — KttH&f 
•5. n^SOHlHlftl 7 3tt7HUX«fl:«lffi^ 

A T D © £ "6 ± rt« 0 & h 1 J # iC L T D >> -f * - 7> ft ^ 

re, -\iyx7>-f^^—y)vm^sE, mwm^cc ■ 

K:«fcD, 03tr TRead Cyclej 

TK^mLIifi^fTfcnT, #JAtf7KU"X "Al" K 
*TJTf £ "7- K»Ax_WordjW$*J t I 2 5 20 
tl. S#£iJ t 1 2 e-C^^&'Jir^©^— * "Do u t (A 

1) " i /o±tc^m^n§. 

[0 17 5] £©gh P^J t 1 2 7 T7 F l/XlSffc^lH 
OTATD*»4%W5t. V^yU^-tJ-1 6 5J4U 
71/7->a7H kXR_ADDffi!l£jI«-r-5J: 3 iCf«£ 0 . B# 
SI t 1 2 8 T*7 H UXM_ADD (=7K1/^ "R 1 + 
1") SD!?f3-^7i:ttl6t5. ntfiHWig 
SSl73tt, 7KUX*ftrfftffl{t*tATD©iE-5T#«0 
SHJtffCLT. D"^ :/JHt*#-RE, -t>7.T> 
^^-^fifSE, *3.ktf:/y^ *-v{f^PE£ 30 
je#£J*LT«><. £nfcJ;0, @3C TRefreshCycl 
ej LT'J 7V5» f .aMrffrWrto 

nt, #Rtf7 h* "Rl + 1" H» 
Rx_Word^9#g"J t 12 9 TJStt-ffcSn-So 

[0 17 6] #£&*RjJca t *^fc«£©»ff£ 

wwr*. s^^w^^t'tt, 01 & \ZT^tmmt 1 

4 0 T7 Hl'XAddress^fE'fkbJ&feTci^*^^ t 
AWma xig]&&©B$£iJ t 1 4 3 STr©^^^^ 

*-r/;i/{f^/wE^m$n-s>. 01 6tii i$$f 

t 1 4 0 #"=>lif Rfl t AWgOl^fi t 1 4 2 Ttt^&^M" 40 

^;Hf **/W E rf\L -fe T 6 n/t t> © i L T ^ 3 . 
[0 17 7] ATD[5]gSl 6 3 \Z.7 F l/X^ffcR 

ztm *a*-r :/;ng*f/w e ©a*. t*« d 

B#3giJ t 14 4T7Kl/7»fc»HifitATDI:7>i'3 
7 I©i^#^jA*--f TVl^ 

ft^/WE« "L" U^)lX'$>i,TzH>. ^Jl^y'U^^ 
1 6 5 IJU 7 l/'r>alffflfc*l: 'J 7 1/7 ya7 F V 
XR_ADDffliJ£S#?U nU t 14 5 1*7 F 1^7.M_ADDt L 
T "Rl" So^a — ^7 \Z\ftfjTZ>. n^ftj 
iSllHlSSl 7 3ttDr7-f^-^;Mf^RE, t>^7>7" so 
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'f*-^fi<»SE, 43<fctf:/y^-v{i^PE£j§f 

^fiTTS. tntctD, B5©P**Jt 3 TRe 
fresh Cyclej T'TfiLtzM'&tmffilZ 'J 7 -> 
tffrton*. 

[0178] I©f£. H#£iJ t 1 4 6 l,Zti.2> x 
-^©fiS "Din (Al) " TiVN'X I /0±lC#t^^n 
-SckoK&S., B#M t 1 4 7TATDH&&1 6 3 

. -7T i/ ^ -y- .i. 6 5 F U-7rL r ADD«£Si3R--r ■* J: -5 

0 , P#£"J t 148T7H l/XM_ADD<h LT "A 1 *' 
©fr7 Fl/XSB#£ 0^x3-^7 KfcB*-f 3. 
n^$iWlfilSgl 7 3«n>j7-f $-7"M^RE, ir>X 

-V-v'il^-P E^ll^^f-So Itl{C<tO, 0 5 Id 
TWrite cyclej Tr*Ufc»^tR«fc»#ii*»ff3&« 

[0 17 9] i^±^BJ3L7id;'5fC, ^IWlTIi?^ 

ux**as<tbT^e.RFia t AWma xjfl*«ii-rntf»* 
»»^>sb 2 m&mmiz jt^TK*ai L^siftts 1 1 

3&«nlffitfe0, 7^t7^-i'A : £glt'5Ct*JTt 

fPK«^fia:I^IB38«fi< . #SfeHS»li8K:$3ttSP$H t AW 
ma x©{i^/h$^Si\ 7 ^irX^-f A3fe#©3$ft*tt 

[0180] c^4^js^!i] ±^Lfz^mmmmx' 

ffll{f ^PowerDown 1:1 ^^T7 ^ > AM K £tt B Jfe 

^J6T*Ufc^ ; & , J-k^71/-r 6±©#S©7 KUXt 
*f lit- h*«) 0 SIAJf ^©fcttOT 1 — * ^*^>XtJ C 
ttioT, ±jd!L,7i&*SS^i|Bl«©X^>/NW ; E 

^mm?.m.&mx\t^^)-t.)V7v^ 6±© "o" # 

* (ftT{4##!) ^^-H^OMffflCf-^MS 

h*2.KK^-r*fci&©x— "F0" h (Z.Z.-C 
Thj ttl 6Jt»S«fti-*) Ta50> X^A-f^E- 
K3lCiS^-r-57c*©^-^^ "0 F" hT*-S>fe©t 
bTl^. Lfc^oT2|s:||SE^Ttt;\'7.WRB©A*7. 

[0 18 1] 01 7tt*^«^*K«t*#*fl£|E*«« 

©^fiJc5:*U7typ>y ^ITfeot, 0 1 IZTnVtz^bO 

tmvffii&mm&&ztmn&iz^^T\m-<Dn^&tt 

LTafe-5. il 7/d5iltffiat5^itTH A"7 — 
^^>WH«^PowerDownSA*-r*fc8£>©e>35*#ft 
U^t, X^>A*^ ^- h'fflW§I%2 0 lWcC 
jiJjP$nT^-g>di, U7k7 i/3.M'&\5\&2 0 4, ^ 
-Xhll2 15, a&mffi%£lHlS8 2 1 6, 'J7?U 
>X®/±^^[HS& 2 1 7 1 \Ztk Ltz >)y\s 
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y->3.«ffliiiiB4, y-xMii5, &mmi£m*km 

8S 1 6 , U77 l/>X@m»4[i]8S 1 7 <!:— BB©«j*j&* 
Ji&-3Tl>4££:j&«lStf&ft4. f CtWT. 018- 

[0 18 2] S-fHl 7£:feVvr," J^WW*— FIH 
-I?IhIS&-2 0 -1 ttfiW-T' F U--7.L_ADD-, -^'-y .^-frl^.-Mi--- 
^/CS, l^&^-f^-^Mf^/WE, /UWRB 

MD3&M$t§„ d©^, Fl&gff^MD 2 

ttX^WW^-^fcBKrr-SiSrfc: "H" I/^Pi 
fc*te^T*oT. ij7Uy>a(!WBB2 0 4l:«IIS 
2n&„ — -t- FIS^-fl^MD 3 UX^^Ht- 
H2XttX^>/1-f^E-I<3fc:l9!3t-r*t€rt "H" V 
^i^S^TaboT. 7*-Xhtl2 15, SSS 
!E»£|Elg&2 1 6, U77U>^«BE*Sfe0IS2 1 7JC 
Wt&Sft*. a*. ; E-FIS^fS^MD2S:rXMD3^ 
Mn=b "L" 1/^T»5 tt^i' >;H €- H 1 ? 
<&<i>o 

[0 18 3] ^CT, IHHXi' >/\W KSffllsI 

T, f-^WR B 0 ~WR B 3 , WR B 4 ~WR B 7U 

*©tfy h 0~3, 4~7T^5. ^LT< 
7>F (AND) y-H2 2 1, 2 2 2St; 

7>l«y— H 2 2 3*»6riE*@»tt, 
"F0" hT&ZtZlZfcii "H" 
EHSfcLT, /7^*-h2 2 4, 7>.^'-h 2 2 5S 
^7>K^-h 2 2 6 3&>SJ5£3IU!&«, ^ 

# "of" hT?**t*fcfc*»t "h" i^i^m^-r 

5. XT?— b 2 2 7 te7> h*y— h 2 3 3 , 2 

tl/T "F0" hXlt "OF" hOHnA^ASllfc 
"H" l-sOlZtiitlTZ). 
[0 18 4] $UZ, 7 b' B~Y 7 Btel*|gf$7 F 

7h*l/XX0B(iD>?7HI/XOt'7 
hO*SteLfcfitT*0, 7Kl'7>Y7Bli*7A7K 
l/Xfflk*7 h 7 SrSKLfcftT^^e Lfc**oT, 7> 
h 2 2 8 «(*|gB7 F l/7.L_ADD©&t: y h**£T 
"0" B "0" #Jfi) £«ttlUfc£*fc©V 

"H" l/^JU&lhJrt&o f LT, 7>h*y— h2 2 9 
« "0" tiftdtLTf-^ "F0" hXB "OF" h 

h 2 3 o tt " o " #J4^x-^ "of" h zmz&tsm 
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[0 18 5] 'A\Z. 2 3 1~2 3 6R7_K7> 

K^-h 2 3 7j&»,5jS5EliBtt. fy7 , tl/f hffi-Sf/ 
C S ©S^T^ 0 X y 6 ATfi^ C E O S \Z V > 

•>3 7h/WX^^4St5. XIZ. 77^2 3 8(37 

*fjST3 "H" U^;U<& ; E-h*aSSm^MD2 iLTQ 

sa^6m*-r*. 5«;f2 3 sttRssmcfyg 

— -Stl-Sfc^GEOS tS.V>&av f/W*s&t»£-k&&» 

"L" U"?;H£ffl2rr*. ?y^2 3 9 t>R|«©«JSKT? 

a&oT. 7> Ky— F 2 3 Q<D\&jTtfitL-h±.tt-z>Tz.h% 
Ki-K»)ti^MD3'\ "H" l/^;|/£iiS7j U 
CEOSI:7»a y F/^l^^^Lfci^fC^E:— h* 

[0 1 8 6] R±OJ:-5fc, v^Wt-ft— F2fcflfi!Sfc 

0WitT7>Ky-h2 2 9(DfflM4%±7)bT 
DM7"®57f 2 3 8)5^7^n. K»ffi«^ 
20 MD2#"H" V<)Vt.l3.2>. X3'>A-r ; E— H 

K>S:^±^0(C|WlfflLT7>H'y f — F2 2 9, 2 3 0© 
l±J73^Mnt)iE-fe±^oT7yf 1 2 3 8, 2 3 9#<h*> 
Cty bZtl. KK£ffltMD2Rtf ; E- KRJEft 
■^MD3^tfelC "H" W<)ltt£Z>o 

[0 18 7] ^(C, HI 7 IZ^VtcVyUyz/zLMfflm 
S&2 0 4H, AW — y<5yfflfflmn?owerdowr\<Dftt>K> 
\Z?y7-t:Ut7 hfs^/CSR^* ; E-HiSSfs^MD2 
Srffll^T, 'J71/'yya7HI/7R_ADD, WVv^>=l 
30 W{H^REFA&u:REFB514$t^ 

01 9»a'J7Uy'>att»|giS2 0 4©Sffl«sJ^L 
fcle]8§ElT&-5>. P^-V^U© h7>yX^ 2 4 

o«y-FSsHs y—xm*. b i^oimTtf'tn'en 

7>h*y-h2 4 lWlli^, U7Uy>a.SiJ 

m®'&4<Dmm&i&\±>\zmmztLT^z>* ^©fc*, 

7>F-7-*-h2 4 10[H73^ "L" l/^iU'Stltfh? 
>-/X? 2 4 0^>LTU 7l/y->j.SiJfflIIsIgS4 \ZM 

jg^ttieb. raw*** "h" u^;uT*n«h5>^7> 

40 [ 0 1 8 8 ] 7 > H y- h 2 4 1 tt¥3K*IB1tSB3&«# 

WVIWM (?77"tl/7h«^/CS^ "H" 

;W , fr-O, 7>^>/H ; E-H2X(j7x^>/H ; E-K 

3 (t- KtSSm^MD 2^ "H" 

-^2 4 2 tt^E- KKJtm^MD 2 ©S<E«^**JSS-T 
•-g>fc©TaboT. 7.37>A*-1' ;: 6- h* 1 <Dt%\Z^<Dihtl 
*i "H" lyOUite-So 7>h*y-h2 4 3«, X^7> 
Mt- H 1 T'te'J 7 ->i«HI0a4*«|E±S-a:* 
'J7I/7 -> a.7 H U7.R_ADD$:^©$^ Hi^T*— ^. 
so 7s^yn^^i- h^xaxi'^Ht- H 3TH|eI7 k 
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"0" CBJgS-fr*. 
[0 18 9] 7>h*y— h2 4 4 ttX? >A*-f ^E- F 1 
TH "J 7 U- -y v a. $ffi|5]S& 4 75*18 £ $WJ7l/'y>a 
ftM9te^REFA£*®*$titfrr*---:#, X^WVf 
^-F2XteX*>A^-T ; E-F3Tte|s]{f-St£ "L" U 

£fc "L" UDls&mirfZ. t7y- h 2 4 6tt7.^ 
. .>.;.N'4^..^.i-^«-U ^ -U-y -^$iJ^Ii]8S 4 ri«fg£S-i*- 
-5 'J 7 Vv ->i$iJfflHi^-R E F B — 
7&\ 7. ^ >AW t — F 2 X«X * >A*-f F 3 -Q\m 

m*%* "H" 

[0190] #cfc, B 2 0 ~0 2 2 it^tl^ny-X h 
«I2 15. S«*m^*lElSS2 1 6, ij77l//^f 

7*-XhtI2 1 5C*^T, P9-T*)KD h7>i/7 
2 2 5 0, 7>W— b 2 5 1 te^n^'tlE! 1 9 (C^b 
feh7>yX^2 4 0, 7>F^-F2 4 1 £|§I-©j$ 

£ (^•>7 P -feU-i7 bmn/CSifi "H" , jfc 

-D, 7i?>JH ^E— F3 (^-FISkfS^MD 3 75* 
"H" U"^) ©i:#{^ N7>yX^2 5 0&A7h' 

*, ^nw^»«^tc«y-x h«s 1 5 izmm.&mm 

t2>„ BUh<DJ:£ttS«*JEE5S£lire62 1 6, U77l/ 
>7.®Efg£l§]SS2 1 7C^V>Tt>^<raCT?afeoT. 
CHl6©lHltt*«J«-r*h7>^3'2 5 2, 2 5 4tt 
7'-7Mig2 1 5rtCT>h^>i?7;^2 5 OfCfcf/SU 
7>h*y-h2 5 3, 2 5 5ii7*-XhtiS2 15l*|© 
7> F 2 5 1 fc*fjSLT<^5. 

[0 19 1] ^K, ±«E«*K«t**3»flsBE1t&«Kfe 

»t * 7s 9 >am ^e- K*» 0 »A«3r©IMf tt£TF© «fc -5 k: 

[0192]® Xi'WH^-Hl 

¥*^gE«^«^7;^>A'< ; &-H 1 icis^-r-stctt^ 

X^A-T^E— F$iJffll|sJ8&2 0 1 y :/•£ ly 
£ hfi^/CSOit^W0i7y*f.7>y3 y FA 
M^42tT77f2 3 8, 77f2 3 95'Jt7 
FU ; E-HiS^{f-^MD2, MD 3 £{5Jtlfc "L" 1/ 

[0 1 9 3 ] 'ntCiO, U 7l/y ->a.$lJffl!lHl!S§2 0 4 
■Ctth7>^^ 2 4 0?5^>LTF«g^(D'J 7l/y->i 

©JiPIUSS 4 ijt4fi8t5 U7l/yi/a7K UXR_ADD, U 
7 1/ y v-ifMfflUf E F A, RE F B 75*^©£ 

$nsj;3fc^*. *7c> ^-x h«jH2 1 5, mmn 

E.5££.®&2 1 6, U77 l^>7.*ffi§g£II]?§2 1 7T 
16, 'J 7 7 U >Xttffi££lH]S& 1 7 n 
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-5. &,±<Dmmmt>n^ztx'W,i^m.mm^2m: 

[ 0 1 9 4 ] © 7? >A*-f f 2 
X * >A-f ^E- F 2 'sSjrr* IC«±kE LfcJ: 5 \z 
"0" t^A "F0" h©x~ fcf&l'V Z. 
tlCiO, X^>AW ; E-F$fJffll(HlSS2 0 1 
-f ^HI^/W E ©it % ±ifl 0 X y ~Jfr<b H 18 
SflfMD 2 $ "H" ly^jUtC-T^o £©B#£T¥3N£ 
®««#t8#5.3:ftT-WfrtrV!&* v .ft-sviji, ©ftteS- 

10 JlSnfc<£S£^y T'tV? Mg*t/CSJ0* "H" 1/ 
^<t&-5fcfe, 'J 7l/y->3.W[HJSS2 0 4«|*3gi$© 

u 7Uy5/i«dwiii»4c»-r*«aHttii&sf?jfca-& 

[0 195] U7Uy->3.«9lllHli&4t«r** 

b, V7\/yi'3.mWm&2 0 4«U7 1yy->^.7 F U- 
XR_ADD5r "0" fcH^^iirSi: tfefc. \)7Vv=s=l 
SlifffREFA, R E F BW^l&^n^n "L" 
ly^;U, "H" l/^;HC@^$i±^>„ £/t£©R$.STte 
20 f^tl/J hff^/C "H" WOUT'&Ztc®. 
ATDEI»3ttrt«7 , l 4 UXLADDi (B2#l) ***{t 
LT%7 h*kX^b^|15'ff^-ATD(r'7>>'3 y h/VU 

[0196] zotttb. a*7%tmm$&i 3tta>^-r^- 

^;Kf^RE, -tr>7;7>y^^->';Mf^SE, 
^-vH-^-yjMf^PE, ««m^cc*frnt> 

"L" ly^;HC@^ *7A-f*-. 
7*JW9fCE, ^y^WHHS^LCfe "L" U^JVCD^ 
it&5. — *, U7l/9i'aWISfREFB!J« 
30 "H" U^UcS^^n, ft**»t3, TKlyX^C^UJ 
S^ATDA« "L" W<MzmiZ2nZ>Z£frt>. VjU 

[0197] £A-h©<fc O \Z IT. 'J 7 Vv yaftff*^ 

(Sg{|^MD3li"L" U^;KZ)££T&.S>£:J£k ^~ 
Xhill5, a«^EEJ££@S& 1 6,, 'J7 7ly>xm 
ffi^^[Hl?S 17 (0 20-022 'lCtt«JB3ft«tt 

40 [0 1 9 8] (D X^>A*-f : E— F'3 

X ^ > A*-f F 3 'sRS-r 4 1 tt±Kfi bfci^l: 
"0"#i&^"0F" h^x-^'^ff^'jA^timi'^ ^ 

ntccfco. x^>A-r ^e- f©jp@8S2 0 1 \tm^^- 

M^MD 2 RrjCqE- K38ffi«^M D 3 S t "H" 
U"C;Ui-T*. Z\<Dtztb. ?y 7°^LV7 Fffl^/C S 3&« 
"H" ly^;KC^:o7cB#^Tf, 7.^ >A-f ; E- F 2 ©i: 
*£l?]«K'J7Uy->3.IBIWlHre&2 0 4BftS©U7l/ 
y->ifWWlHl»4fc**-r4«««t&&«tih$-fr*. ^tl 
so tmm\Z, 7~-7 Ymk2 1 5, S*£ttEEfg£IH8&2 1 
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6 , u 7 7 v >x«m§S£iH]s& 2 1 7 ij-tn-^nrtBR© 

^-XMI15, S««ffifg£lHlg&l 6, ij77l/> 

**EE»±iiii&i 7 K^-rawsttK&sffihs-er-s. z. 

[019 9] Hicisic, ^m^mn^immm 

Wvmm Uit/t "7— ^"7 >fMWf ^PowerDown©<fc -5 
bfc«WPtt»i*Jfi»SB*'btK:*4 3lifi»SBSttW 

[0200] 5 mmMMi ±j&iyft^tmWiT 

6 (fiilT, ^tUt^xiJTj' 

Wt'fttJIt^ttS-fe^^U^Uy^a.SBifPtt. ±T© 

[0 2 0 1] ¥3MfcSeitgg;Wlffl;*n£7 

a&g#&**>©©, — mtmz&m-t&T-ftzmm 

A>n5 ck -5 & ;* ^ 'J ir^x U 7 (±$£ U it «k 5 >y 7 
«lTf-^ < &ggj&*fcn i V> o ifc d £ # 30 

~mm\z®mvT&m3&^&K<»'b<DT$>z>o 

5^tU ir JUX U 7 l/T * >/M ttBT-fe;^ 

>j 7 1/ y £fT o t^rt -^-nititT. ^ > a 

'J 7 U i> a. L T 5^— ^ £ «fTt & A>S * =E U -fe ^ 

x^t^u^t-vh >iz^cx7,^y/^mm^mff3 

ic-^fc-tt fc * U -fe;i/X U 7 OS J 0 M§T &fr -5 £ £ T\ 
£&&. 

[0 2 0 3] ;:5Ufc»*^&*|gfiS»ffi-Ctt. /t'J 

#**U-fe;UxU 7 K^UTflflJfc;* 
^-KSR^PlffitUfcfeOT**. H.2 3\$*mMM 



50 

0T£oT. 01©«/StcSO*^T*Hffi^$:5ISL- 
7tfc©T-&-5<, fetch. 0^©fB-&*^BI2 3Tft/t 

$ntV>§7F : l/XA'7 77l, 7vJ-2, ATDIh1?§ 
3, V7Uyi/z.fflfflM&4, ^)V^-7° Vt>*r 5 , R/ 
WftW»|£ll& i i , ^y^lWfllHlJSl 2*5J:rJcn^»r|| 

.[o 2-0-4-]-0-2-a--^-tt-r»0-14S-^bfc.^^EJJHr-;V7-U- 
-1" 6£2-3©*^E'J-feJl'XU7 6 lf 6 2 £#»JL;tt§ 

7©l:tt^Ot?a6oT ! fcS^„ Z. £T\ £TF©R9JT 
tt, * * U -fe-^X 'J 7StX^ a) * ^ ij -fe ;ux U 7 

r^^'jyiz-hj £_!&&Z.t.\zT%* «IAtfH2-3K 

7.7>7 Pl U-t-y MU8S9 i, ^-XhSail 5j, X 
««JES§^IhISS 1 6 i , 'J77l/>^«ESS4@817 

1*1 ^©^U 7"!^— h 

[0 2 0 5] feotfe. «iE-r4J:5fcDi>ifi|»|lltt3 

1 3 tt^^r-'J-t^xU 7«tr$iJ^fs^S:^bTViS. 

7>7 P -f^-7";Hf^SE 1, 7 r U? + -^-1 , *-^;l' 
II^PE l *£j£T3;ted©D^fi5ffl[Hl!2§3 l 3rt©lU 

ssgB»*^ ; E i J-t^x>j7 6 i \znm\stzmmmmz^ 

J6Tfe^^. S7c^T©Ui93T«, WJ7U7'>a 

?§1 6 i^rjfU^y U<>7s*JEfg£[H]Sgl 7 x €r^b 
T rm l ©mi^HISSj infrj:, 7"-XMSi5 2 , X 
«mJEfg£lHig§ 1 6 2R^ l J7TU>X*EEfS*lHlKl 

7 2*8»tT r^2©ttig[lISgJ 
[0 2 0 6] ^t', 

8 i, -fe>X7>7° • 'J-fe>y hlHlS§9 i , 7*-7st>«itl 
15i, «1SSflE%^lHlS& 1 6 i , U7rl^>X*EE^ 

^ms&i 7 itt^y-t^xure ifc*ffcbfct>©-p 
ft»ricSss<oas^ "i" *^x.^ "2" t^Afefewtt 

[0 2 0 7] I/OA777I OlMllr^tfc 

T-fe>7N7>y • 'J -fey MUBS9 1 , 9 2®MI:8i 
$ntl»5. ^Ctr. *7A$dPlUBSl 4«01.^^Lfc 

{f^CE*7J7Axn-^*8 iS^7Ar3-^8 2 

[0 2 0 8] 'AiZ, PowerDown»|5IS&3 0 1«7>^> 
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nznm 1 <Dmm®&, m2<Dnmm&izmi&?zz\£ 

S. **«S»*Ttt, WII^PD 1 , P D 2 £ "H" 
*JS "L" u^fcLfcfc*fc#*«@K*««Bttjfc£ 

S»f^O«-&, PowerDownW»HIIS3 0 lttffl»(S*»P 

D 1 v P D 2 £ {5J*l fc ..•.'..H-"-.^-<^-^-g> „ 

[0209] z\zx. *nas»JBT?ttBii8*fB*fc'ra 

A-ft-H ( rij^Uyv-i^TJ ) , ^^u-fejuo-t;!/ 
7'J7U7 Srfrto&I^.X *? >/t'f t — F ( 

mmmmx* t> awt^t© £ ~? □ ^ 5 a pjub icntjfc 

[0 2 10] *C, P"^SlIffll[Hlg&3 1 3 teEl 1 l^Lfc 
ntfttfflHKl 3£««l§l«©ttj*Tas. fcfc'U *. 
SUBHBtB-ett^'J 7"1/- h£ 2 t3|9!»tTViafcJ6. □ 
^$iJfflHeISS3 1 3tt#^ ; t'jyi/-htC^L^2^ 
©MW«^*f8££-&*. ffc^S, nVMWm&s 1 
3ttD^-r^-^;wf^RE 1, RE2^n-fno'> 

fl^SE l^rjyj^^-^-r^-^Hf^PE 1 
>^7>7"- l JtyHIB9ii:'«|&U -fe>7.7>^ 

<^-7";hi^se 2&iX7° | J5 i i'-v<^-y;Kt^ 

PE25t>X7>7"- 'J-fey MhIS§9 2 ^^t>T^ 
*. &tzUVMWm'&3 1 3tt, Wffl^PDl, PD 
2©U^fcj^LT±K2*tt©tt*l{3#£SS£S-B- 
^^i*5^S:S!lffllLTl'i-5„ PowerDown$ffi[Hl 
SS3 0 l#73'>/HttiTaSfi^PD2l; "L" V 

76 1, 6 2 ©2X7j£ riJ7l/7'>itJ T&ffl-T&JIt 
£\ PowerDown$ffllE]8S3 0 1 ttX^WS'-f tdit&o 
fcBt^T'$iJffll{I-§-PD 1, PD2££t>l;: "H" 

4. JintilibUT, n^$iJ|?|Elg§3 1 3ttD£-f 
7*JH^RElRt;RE2, •fe>7.7>7 p 'f ^-~7Mt 

^seis^se2, yjg l ^-> ! -r^-^;Hi^PE 



(27) 

£? 

IRtfPE 2 ^KH^:^iiKbT^<o Z.<Dtztt>. P-^rj 

—?7 1, 7 2^n j en^ ; &u-tr^xu7 6 1, 6 2 

±© I 7-K»£flH4{b3-&» ir>X7>^- U-b-yhlU 

[0 2 12] >tUtJH'J7 6 i, 6 2 ©«7j 

£ nj 7lsy~>x.m] T?^fflT-5*-&> PowerDownftJW 
HISS 3 0 ltt**>/WttSB£*VvriHWI^PDl, 

P D 2 £ -"■ L-" -^;Ute^-S s --£-©feJ4)r Jg 1-© 

io *ig|BllSa«SB2©*jB0»tt«£E©«ie*«t±TS«t 
*&nCM6!HilII(&3 l 3tt, ^^>;^«SB 

TttP^-f *->0Ufi^RE 1&7JCRE 2, t>X7> 
7"-f^-7'*fi^SE l&tfSE 2, yj^^-^-f ^ 

-^;mi^pe istfPE2^ts-tsir>. Lfc^o 

[0213] friz, ^t'JtJU'JTe i £ r » J yVv 
T<£ffl-r PowerDown©J^[Hlif&3 0 l «X^>;t 

20 -r^iri5^T$ijfflifB^-PD i , p.D2\z j tn?n 

"H" U^Jh "L" UUl<$:ti!,j3-?Z>. PC7fH 
ffl[51gS3 1 3tt. WW ttJgTnf-f *--7)im^ 
RE1, t>X7>7''f^-^Wl^SEl, T^'J^V 

ff*§RE2, t>X7>7"'f^-7**«f SE2, 

5P^->M*-:/;P{i^PE2£5g££i±&^,, 

T» *1 ©*S0ttJEttJ&**ffi£tt*&T*«fc'5K:fc:3- 

T, /t'JtJHU76 i\Z-D^Xtzn±)ly^yVy 

so [0214] ^^E U -fe;i/X U 7 6 i r U 7 U 

•^->j.iij , ^t | Jt;n | J76 2* rij7U-7->i 

tlt>%. PowerDownSiJH(HlSS3 0 1 «7,^ WWttBC 

fev^TSdWi^-PDi , PD2^^n^n "l" 

;u, "h" u^;ufct9:j£-r4.- p^$iJffli|HiSS3 l 

>7.7>7 p -1'^-^Hf^SE2 > 7 r U3 1 1r-S?-f*- 
^;Hf^PE 2it*ttS:^$l3-S. ZCDfztb, '&2<Dn 

40 IU7 6 2'-^"' :, '^^^"fe^^ , J^^^~>i^fi : ^ ; 2> 
[0 2 1 5] *3^M^ffiT«, S*©^^'JtJl-XiJ7 

;uxu7£ftt& ru^u-yvi^rj ibfcf^ica, x 

^W«-f*j!tS:ttl/2©5 0itAC*«t4^i:*«T 

^?>. flil7j. t^73©^ ; e i J-t;UXU75: riJ7l/-y->i 

so [0 2 16] £43, ±j£Lfc&WTte*l^J(!5»flB€:fc 
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tiz*mmMm&mwLtzrf, mm<Dz\£&&2mffiw 

tB-*»£3£Ji5JBffifc:jSfflLTt>fiH. H2 3Tte 

Uir;i/XU7 6 i , 6 2 *^^^*T"fe-5^©,k5 

T*oTfcfiK ±i£U;fcK9iTtt2««©X 

1 ~g§3 -mmj&m<D£ 51:3 asox^>/H ^- f© 

- [ 0 2 1 7 ] -{tB'6^M»»J-H2 4.tt*ieiB»«ts«J:- 
t&s. *Htt»ffit>»5lias»»i:ra«fc:^ i t , J-t;i«' 

7H6 ^ 'Jt^X'J 7tC»fiJ$nT*5 0 . 

^ > A-f ^- F £S'J* {ClS^ aim £ L fc fe <DT° & 3 „ 
[0 2 18] fcfc'U *^J6PaBT?ttpt ; EU-fe;PxU7 

2 3 ttt3loT^ ; EU-tJl/Xy7'©»S— «<bUTnffl 
(n : 2.W±©g£*3£) iLT*5. £CQfc#>. M1\Z 

^Ufe^ ; EU-t;i/7l/'f 6^112 
76 i~6 n (C^fiJ$tlT^«)o ife0 2 4TB, 
CD^^U-tJl/X'J 7lZ$i&LT. D^r3-y7i~7 
n, JJ7Af3-y8i~8 n , -tr>X7>y- Uty 
F HSS 9 1 ~ 9 n ifiWLVi 

[0219] *M0S&3 5 ott^^Uir^l/x'jy 
6 x~6 nC^ffi-r-SmiSlHlSS-CSoT. S2 3tr^L 
fc^-Xh*Sil5, S*HJ±3g£[H]8& 1 6 , 1J77I" 

ft*. *HJfS^TWmillfil8§S:^^ U-t^X'J 7flT 

JHU76 i t^©rai7J(Hli^T^?)D^7^3 — ^'7 ! , 
*7Arn-y8i, t>X7>^- 'J-fey F0S&9 i 

[0 2 2 0] PowerDown$!l$l[Hlg§ 351 «0 2 3 

fc^LfcPowerDownfM1fl|IH&3 0 1 tmm<D®$&T'&r) 
T, n«©^ : EU-fe;UxU7t»JS-rs«fc3KMffllfi^ 
PDl~PDn5;Mt^ X-f>yfif 3 52 

1~3 5 2 nte-E-n-^ttf&Haifa^PD l~PDnl:«;i; 
T^ ; &U-feJUXU7 6 i~6 n \Zttfcl,fz&* : EV XV 

f3 5 2 ilt fMWf^PD 1# "H" l"<)l<Dt%lZ 

^r>tt£-oxmmm^3 5 o*^^ ; &u-t;ux'j7 6 1 

*yj&* "L" ^^©t^K^iftoTI^^UXV- 

3 5 2 2 ~3 5 2 n *>X-f y^ 1 *^ 3 5 2 i £RHf6T* 
-5. 

[0 2 2 1 ] P^$iJ^(Hl!fS3 5 .3 KB 2 3fc*L, 



(28) 

fcP^S0WllI»3 1 3tHttO|sIiST*oT. D^^. 
-^ifREl~REn, -fe>X7>7V*— XJMf 
^SEl~SEn, X'J^-v-f *-^JW3fPE 1 

~PEns«u ^neftjwt^ttjrrs^ux 

^'J-feJl-XU 7£ r»J Xtt MJXU'y 

... .. tjjt-pfrs... ^^TlZ-P^^-AHSS-S-S-^iv-^-U-fc 
io ;UX'J7«tC7'P^'7A$nfc rij7 1/>y->o.^j XB 
nj7l/'yyatj $:itr- ^ £PowerDown$!l$!|ElS& 
3 5 lRtfP^$OTHlS&3 5 3 

[0222] *»»iatt»Bnai5*»&^D^7 

A0SS3 5 4'\7 I n^7S>^t 6/ti*©3l5l^8;£L 
tff iO*S?tetLT. XP;7*7A[e]8&3 5 4 

20 ~PDn©U^;WS:WJfC^-r^«J;-5»Cfta. 

[0 2 2 3] Jkt. « 2 ©££¥«s£ LT*Bfofr5tt*& 
£ft57FUX£iflJffiLfc#feJ^A£n-3. Tftfc 
"fe. ^ ; t , Jir;UX'J7 6 i~6 nti^-tl^tl^ft-S^^ 
U^WtCfJDST^nTU^fei*. *t-SE^£>7 FU-XAd 
dress (B1&#M) £-5-*.fc£*K: Z\<D7 F UXtctt 
^Lfc^tUt^lU 7«-«tC^S-2>„ 0iJ*Jf n = 4 

7 FUXAddress©±ft2 Mv Y<DW "0 
0" B~ "1 1" BW^lC^-n-^n^'J-tr^XU 7 
6 i~6 4 ^7^-feX$n-5„ LfciibT. 7*D^7A 

so •f'Cf^tUtJl/X'J?^? FI/XAddress(CctoT4f 

[0 2 2 4] £Jl±©CtSmS-r*Ktt, S4ilil 

A0SS3 5 4|*|^tetj-T*<„ 7Fl/XAddres 

■?/WE, AXWRB£:?*D£ r 5AlE]B&3 5 4 (C A^t" 

40 [0 2 2 5] -tlTX^yM-ft- FWlg^lCfefcoT 
tt, IS^-t^^UXU-h^FUXAddressCDi 

*«f^T "0" B) t'ISSLT*<„ ifc. 
X * >A'-f F$Stf-^?:/UWR B±lCflcitT 
*<<, Z\(Dm&^m%^^ ^--JM^/WE^tL^ 
TtfSt, 7°P^7*^A|5]SS3 5 4«7 FUXAddress© 

so T. SBE^^'J^U— hfc»l6UfcU^X^'N.-fey FT 
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[0 2 2 6] lk\Z. ±Kttj*KJ;3#IIMME1ig«©X 

•-• ©IfcSasPowerDownfMPlHlgg 3 5 4-&tfD#-$WIIIS8-3-- - 

[0 2 2 7] ±5£L£«k3fc:. a*»ff*«fTton4Wtt 

ftfflff^PD l~PDnii!iT "H" l^;Ui:/<£oT^ 
-So £ntC;ttbTX^>/\W#cilt;:&-S> 1 h, PowerDown 

$ijfPiHiss3 5 ntumm^PD i& "h" i^;u©££ 

fr-S-*T, £ft£iW©fWfl?{§*§PD 2~PDn5:i 
T "L" WOUii-?2>. Z.n\Z&K). ^-fyfif 3 5 
2 ltt:*>©£££&-5©{;:2tb. X-f7fif 35 2 
2~3 5 2 n^T*7t/j:2i. Z\0)tztb, 
I'J76 i K#«bfc;*^y:/U-hKB:*SlHlB3 5 

o*»6*««stti&sn«^S3&«, ^tutju'jje 2 
[0228] nvmnm&3 5 3 «D^-f 

Ai^REl, t>^7>y-f*-7;H^SEi, 7" 

•d^x. aO$lfflmv&3 5 3«p^-f 7;M^, -t 
fC £ t^T / ^ 'J ir;UX U 7 6 i fz £-fc ;U 7 U 7 W y v 

i-rsj: -5 fcswr x^whiss: "1/ 

[0 2 2 9] £k±.<D£o\z. *^Jfi»SBt«kntijB5^ 

«at»«-r*c'i:*«T?#s. cob*, ^mmmmx 

«mMleIS§3 5 Ofc^'J^U— hraT#3iffcLTl^-5 

[0 2 3 0] ft*, ±3£U&feijrettf[U3SJ6JB»©« 

4T*H^t l Jt;HU7 6 i~6 n^piu^ft-cab-g)* 
© J: 5 .£« H T * £ cme^'J-fe ;i-x >J 7 

K©X* WW t — K©J§^KtH»TKt9i Lit**, m 1 

~m3mMBm.v>£?\z3mm<Dx?>/^ 



(29) 

[0 2 3 1 ] ifc. ±j£bfc&3l«<i 

~sg 6 mmmm) -vtmisitz* >/u komhb 

«£*©»« S R AM^Affl DRAMS if ©R?¥0#i»# 

[0232] cm 7 mmrnm ±m l&* i mmwm- 

-IB 6 fftSS^M-TH:.--;*^ U -feJl-7- W 6 ^Ux- 

io U76i, 62. 6 n fc£©U ^iWif^Sr^T* 

*#ia*s*©rta5ifft!iiibTir»fc. -75. xmrnrnm 
\syi/D.mwo>mw*?r?(D\zm^x. ^mwrn^rn. 

[0 2 3 3] fCTSf, £ CD?F Pc-^CO ft^Wrt^R^ 

W^REFA, REFB(lI^T'j7l/7->aC0li 
5 >^4i»l/TH5. flIAfcfB 7 CS.bfc^-f 
S^Tte. U^U-yVifM^ff^fREFAS: "H" U 
(Nr*Jt5 3) (CbT^e.^BfBfl^iSbAcBt* 
(B#^iJ t 5 4 ) TU7l/7->aSfflfflfREFBI;tCD 
"7>->a h/^X$i4^tTtJl/7U7l/7->a?: 

f)U) 71,5, 5>^L$!|iaH(aJSg 4 f*3© U7U7 ^-f "7 CD Hi 

•So 

[0 2 3 4] CCT-,' U7 1/7 "> i^-f ^^©tiJ Tjff 

5'J>^y^^ (Hl^^fflS) ©!iS7J£#/l9bTfE& 
©#-««■?**. £©&#>> n5l/fc«)«tLfc«& 
tC IJU7I/ y > 3. SO W9*f © * 'f3>WJ>^*>'l/ 

->l/-^©raffi«migm/E, ^BB©®^, Sitya-trx 

40 K«¥##:seitKS^S*n^S^II/e bTB#* ^ij^ ^ 
•fbT-So i5LfcCi*e, WJ7l/yyaA«U7 

u-v>3.iwwffl^K*:i;Tv^iBttan-5©*»s*fltiK 

#!!E«g|«nB8*6ST¥i»flc8S*S«©l'g»K*tt« 

-t;P7 'J71/7 ->itt*|B|JWWtifi*-5 C <!: 

[0 2 3 5] ^-©-TjT. ±iz!ib7ccfc'5('7.FUXAddr 
ess30«SEfls (f»;^t^ HWCSCfMfe^ 

50 ttT^s^o ci©«fc'5tc)K*©5'-f = ytfw^wzim 
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mmx&zrzsb. ^mmzfemmzwmizTz.b vtzt- 

AddressCD^b^-f 5 >>/1)mi£<Dmmm&lz&2> t£ 

So 

[0 2 3 6] fit. Z\oLtzt"( 5.>>/lZ&Ltff2>^ 
O \z. 7 H I/XAddressrt^b-f 3 Z. iT7 H UX^ft; 

7U 7k>7->j.CDM^^-f 5 yV£7 Kl'XAddress© 

%t\k$^ s >^a^tofc«-&t:» >7>->3-7 h^x 

7 y ->i fM Wf *t REFBA^ $ ftfc P -f * - 
:7;H3#R EO/WX («*tt0 7 ©Nf^J t 5 5 £# 

[0 2 3 7] P9-r^-^;Kt^RE©l^^;U75^^j^ 
tl 1 17 - H i»3^#ett< t S nT b * 5 fc ® kl , 4» S 4: S 

n* u 7 y s/3.«rn**+»*«s n& < & ^ t u 7 u 

d-T. -T^fe-fe, DRAM/f'JWJ71/yya 

LfciiKhf-j/ h»»*«fiE-r«ffi«Olfy h» (0* 
CffBLStff^/BL) ©ffi^(5int)l/2Vc 
c C^'J^-v — S>LT*S, "7— KfcSffittffc 

[0 2 3 8] £5 bfcfj)f^^ci:-3T0*CDB#^J t 2 2 0 
*»&fcfyhi»BL, /BLfl K»/WMfclE)0«£ U * © 
T> ;i®f8/h«&M£-fe>X7 , >7 r T "0" / "1" © 

U^WCfcf-f V)yUyi/=L) <Dtztb<Dm 

fiStl/Tffllr>5ft5. Lfc^T, ij7l/yyaffl 
*jeC&oTLS:5 £«/.MH4g j&H-# K IB ffi £ n& ^ 
itWtfii («SJAtfB#SiJ t 2 2 0~ t 2 2 2i2tpST 

©«&g) T?^ ; eu-fe;i'K:fl»€ra**«fTtenTb* 
fe«-r-r*^>t;fc*6j^e-r> . "o" ©x-^£R«£& 

[0 2 3 9] Sfc. V>*ifi'«fc«fc-5£**d£W1.K"t>, 
7>->3 y h/WXCD£fiKl::«fc-3X±i;5/-f X«^CD 

- S ttT S -fe > * 7 > Xj^IW £ F^#>T 

4*-C»ctt3rJ£NFKI mx\%m2 5\z^Lrz^Mt 2 2 
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0~ t 2 2 1 ©SSFhD **5<&gj0**<5. ZLOBr^W 
f^T7>->3 y h/WXtSHLfcy-f X^fcTy h^M 
± \z m 3 t , «/h*ffiSS# AT X©*» ic J: o X sC-ffc; b 
TLJoT, t?yh»BL. /BLIH©*f£©*/hH« 

- — [.0 2-4 €4 -RJb-<iDi-^^^*«*2»^-i/*-t<0-*--- 

x * -r s > ^ £ j; o ut$mw# iz $> x & * 

20 [0 2 4 1] €-HT*^«S»»T?tt. ¥lft:fEi8I^ 
(*#«tl/TBf7^Sl) *^fflf§iCf^T, 

essCD^fc^-f 5 >i/t©W©B#rBlM^<S:^AX- , ? : >oX 

fC. iHfflDRAM©>t'i:Btil'7iJ 7U5/^i«:lijSb 
X^St>©t)feS^ tflfflDR AMXtiT VU^mtlZ 

LXt^&^fcgK ±2LfcJ:54^Mi;5^iH 

S R AMtt«04 £ *<ME1*»BKfflW©'b©T»*. 
[0 2 4 2] RTXtt, *«W©fi«Sffl*» 1 HJg^ 

. m<Dmr&^mmr%^£;*m\zm\ix^foWs.m&L?tm. 
tmvmn£&&zfffihKmm\z^Tizwii--<D^&tt 

*^«^X«BH©ffifiJc[r*fbXVjU5 1 7 P P^-y-2 6 
1, J7tf—Y 2 6 2SW>A-?2 6 3 

MODEWJ7l/yyaaiI^EXREFBU* 
{f^tLXiijJDLX^-5. Bll:*bfc'J7>i» 
->i$lJ^[@lgS4('*fbX.5 : -X ht- hMf^-MODER7j 
'J7l"> EXREFBS^ \Z.Wte*Z> «fc 

£fTofcfc«£'J 71/-y->i$ij^|plg&3 0 4 t UXV^ 

[0 2 4 3] Z\Z\T\ 7-7. ht-hMf^MODEtt^* 

so StfeCfX Hl> h 'J ft ^T'S 0. U7U 



43 &l 2003-85970 (P2003-8597OA) 



(31) 

59 

v ->a wwm^ e x r e f b \%*mmm.mm.'Amip h 

T(J l j7Uyya0Jii^REFA, REFB^f 

mm^mx'it z. n e> <dk t> k> my 7 iy y -> a. mmm* r 

EFA' , REFB' £ v;i^?*l^lJ- 5Rtf D£«fP 
Ih]S&1 3II«ISLTl^. 
[0 2 4 4] ^(C, 7°!/? it 2 6 1 te^X ht- 

F flfMODS#-H" 4^^**l«*-JJ -7-l/-y -5*3.- - - 
ftJWI^fE X REFB 4 SS? bT ^n^r U 7 V y i^^M 10 
W^REFB' <hbTliJ77U fXht-Hfi^MO 

de*s "l " u^Tabna, mimMMmtmmizv 

71/7 ">3.WII(S^R E F B &S5?LT^n<£: U 
■>a||flI^REFB' tLTdiM?). iklC, ^7^' 
— h2 6 2&Z>V>A*-^2 6 3^e>figSHlKtt, 
h^E— FfS^fMODEjJ* "H" l/^Tifcntt*, U7U 
>7 Vi$iJffll«^REFACDk^.;i/irM«?i< U71/7-> 
afrJ«m*fREFA' &&M$>\Z "L" Wl\ZtZ>. 

tf, mimMMmtrnmizvyuy ->i$ijism#REF 20 

A^OiiU7l/y->aS!l«lfifREFA' tbTti} 

73-r^o U7Uy->3.sasiiHigS3 0 4tt, txn 

t-Kfi^MODE^ "H" U^tft?Tt>5*^l: 

iJ71/yyaS]«fl^EXREFB0ii^±)!/Sf9T 
^©7K1/X*'7>^$ "1" *7>h777'Lt l J 
71/7 ->3.7 h* l/*R_ADD£M8rf 3. 
[0 2 4 5] COi^lC, fXK-Hf^MODE^ 
"H" K;U;LTr7 h^-Ffc&frSit-SCltT, 
¥*#f2«geft^T£j&£n3U71/yS/j.®3fc (7 

U7l/y>a, *3«fct>", 'J71/7XaH <fc&-t:;i/ 

7 'J 7l/7.-/a) #&&s!rtfc£n, ^»^©U7i/7y 

f>'J7Uy :/a.fMWS^E X REFB CftCD^ >-> a 7 

FBtCfiCD'7>->3 y hn;^S^Afct#t|S|«K'J 
7 1/ y vrL^SKiS n-5 1 £ h\Z, 'J 7 1/ y -> i7 F 1/ 
7.R_ADD©jEDr^fT^nT»$<„ — 7j. ^Tn h^E— Fft 
^MODE & "L" u^utRjrrnfif. f 

[0 2 4 6] 7^7. h^E-hMI^-MODEiS.trjC'J 

7 1/7 yaSilf E X R E F B [JHnfclHtiOfX 

"L" l/'OHClglTfffltS. * 
it, U7l/7ya ©J Wf # E X R E F B tC^ ^TW^T. 
K-Hfi^MODE5: "L" U^I/fcT ntf¥#&sB 

*««©»f^k:jajBj»b*<tts**, "H" iy^;i,x« 



WZ]&s<Z> cfc 3 fc U 7 U y ->i$iJ^«^E X REFB© 
fcf > * UtiTM *-7MWf ^-O E If >^©gE#© tf > i * 

[0 2 4 7] fXht-h'fl^MODE, U71/7-/a 
SOfflHI-f- E X R E F B £ A fi "f •& * © If > t b T 
&ffltf> (NC ; No Connection) ^fJO^TtltfS 
**PS©SRAMTttat^*0»^C*fl6ffllf> 

lf>©t-^t*S#tt5£-tttli-t^<!:-il^-*-' - •- 

7c> U 7^y->a$iJWf^EXREFBfCO^T«:, IS 
lZ$>Zm^<D?-t> U 7 1/ y viNMC&ffl sn&^ift 

'tt, ±j£b;tffi7M*-7*;Mf^OE J ?> < WiCPIt 
AWtjT^#AW h£iI#?-rSfci6CDS#?{l^UB (Up 
per Byte) , LB (Lower Byte) (l^T ftfc0^-tff ) 
&f^^.f.nS. ^fc^-lC, |2 6T11 l j7l/7ya 
ffclWa^REFA, REFBSilSv;^7°Iy7-y-2 6 
1 t?KA2> L-TV>**«, /ti/ 7 r 3 «fc 5 \Z b 

[0248] ttmmz&z^mmzm.&m.om 
" l " i/^w-ig/t ufc i tr ©»fm# 1 mmmmom 

h^— Hif^-MODE^ "H" l/^Hrbfc 
Mr— Kt*Stt-5Si^to^Ti¥5E-rSi:i: 

$n-5ft^C0^'f 5 >^£'J 7U7 yi.7 F 1/7>R_ADD 

[0 2 4 9] $f, ^yyfcTU^BJSW&^atfaofc 
D *=-;l/ H^ttco^ffi^c ^ ^E 'J -t )VW$> otOtSi. 
l j71/7->a»©fX h**16-r* ft*© 
T, ;H«ttlfc*SgJfiL.T*< (EI2 8©7x^ 

7 7"S1) „ ■fc-)l\ t m.%l : Z<Dh(Di$VimD RAM-tsm 

fr^, u 7 uyi/^*m±vtc*km$:ffifemmmmvtc 
%&/vfzT-?£~&-fz>£?izmmmi£mr$ (-r^te 

Btffl©**)®^^^ 'J •fe;i/^'&t)-&fe U71/7 ^alt-f 

^;K0«3&*ft**j:ifc:ife*. ^©^, **tt»»Ttt 

T^Tx h^E— F ffi^-M ODERI/'j71/7ya UW9 ^ E 
XREFB^rifetC "H" l/^UMCfgg-f -5 d tt, 1*3 

gBT<fe$;£n3 U71/7 ->3.B**«t^fi53ft»e.cD u'7 

1/ 7 -> i ® * C i -5 )!X7j W 'J 7 1/ y i/ a < 'fs t) 

ntzKfcZTctb. U 7 1/ y -> a £ «it b fc« J| £ 

[0 2 5 0] fXi'Sltt'J7Uy>a»^iE 
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b < ftfrnx Hfc i* o Hfi £*&T ( ftffrW CfiXf^y 
S13T) &m~?Zfztb\Z. /' : E l Jt;i'7H' 6(CML 

2) . JIClTttU7Uy->a«lffOjE«ttS:ttBE"r-60 

£• ;* 'J -t JU3W««fi £ UT H * ttffi fc*f « b 7cx 

[0 2 5 1 ] 'AlZ, TX^gfttfX h^E- Kt^MO 

DE£ "H"- U^MZM&&4£&tmft9am&m>6:r7. 

h^-FlZ&ftZ^Z (Xf'^S 3 ; 02 7 ©B#£"l t 10 
2 3 0) . h^E- Hft^MODE^r "H" V 

^)l\Z Lfzt%\ZVyi>yi/=L MWWn EXREFBA? 

"L" l/^T*5iU 7Uy */3.tPt<\Z.frt>tlX\s 

"h" u^{c-rs©tra^ftu y\yy^3.^mmnE 

XREFBS: "H" l/^MCjfi^ c5"tt-5>° fedtt. t" 
Xh^-Ki^MODES "H" W<Mz-?Z>£r) 
it, 'J 7l/7'>a r|!!l WW^" EXREFB^ "H" 

jucbTfc&vv 

[0 2 5 2] £-5 UfcRJEKJ^T, ¥mmZW.gim<D zo 
W»Tt4'j7Uv>a«flfitREFA' *«"L" 1/^ 

JlhfcZtztb. 7 Kl/7>^t^tB{f^-ATD^ r 7>v-3 

+1-261 tt'J 7l/y->ifMP«^EXREFB£a#?-f 
Si^ttSfcfe, U7Uy ->i$!llllHl!S3 0 4|*)©iJ 

7 V v is a. * -f ^ j5* <!:© J; -5 ftttli K * o T *> I&^tcU 
#bfc<&5. fLT. ij7k7yaW«^EXRE 
FB(rftO'7>>'3 -y W^X^^fct^lCfctf-'J 7 
Uy->i*«fT*>n4ttSB£&*. X^^S««T" 30 

MODE Sr "H" l^;i/©£3;iWM$bifitt5. 
[0 2 5 3] ifctC, T^^gBttPSWTCttSWAtf 
"-10ns" KfflJUHb-T* Ufy7"S4) . Z.Z.7: 
BO&fmTte, U71/7 ->i$fJffl«^E X REFBSu 
^Ttf&l$,&£»P£ bit 7 K 1/XAddressS: 

£ © <fc 5 fc * -f 5 > y-v&it £ it * J£ b 7c p#p B i "C 

fg*IEXREFB&5i5T(fSJ:Dt>ErlHI "-T" 

*. — 7j. P#IHJTj&*IE©«T»ntf, U71/>y->i$ijffll 
{f 4f E X R E F B £ iffe T If T*» & B# M T Vfz'& 
(C7KUXAddress*3E<fca-&*Cli:S3t9|c-rs. 
ffiJg<ST-«B#ffiT£ "—10ns" ~ " + 1 0 n s " CD 
«6Hl*re "1 n s" *J*T?T«S-a-4i:tfc«J;r?T, 7 
h* l/7.Address'©^ffc^ 5 >7*£ U71/7 ->o.©l»i& 

[0 2 5 4] xX^gfite'JXU-yv'ilHl&R© 
ffi£ "0" fcSJHJfc-f* Uf7 7*S5) . ^Mlt-^J: so 



A? 

5C, *S8«»SBTtt*S«flWT©ffiKt)lr^T»fjeiHl* 

ffl©U7l"yya) &'{t-dT. ^^U-fe^TK 6 ± 
*&U71/7->aT5. £©'J 71/7 yalH» 

fc*S. **M»*TH7'- H«6«D*»S-« t L t "5 

12"*tf5. 

■ [0 2 5 s-i- ^te-,~«pgy-t~2-3-ns^-s-t^.^ mm- ■ 

tt, 7 H l/XAddress©{ii£^fc£-&T7 H l/"X^{t^S 
HHS^ATDfcIE©' l 7>->a y WUU7;£fg££it-5 

Ufy7"S6) . i^T. ^tmmz&tf&T Hl/X 
Addresste<t:©,i;5&ffi-T?;&-3T : bJK, 7 H V 

T.Address©t*©k*-y h £^{fc2itTt>&^.> b#>b& 
y-fX^t^tl>lWT7 h*l/7.Address£^ 
fls£i£T^3 7 Fl/XAddress©^<fcA^- 

> £ bT fittjg J <i XtfCD K) < &-D J -f Xjo**fr < 

P.. 7 HI/XAddress©^{bA°^->£bT«7 Kl/XA 
ddress©3>T©t*^ h^l^B#tCjSfe$-&§A°^->*W 

[0 2 5 6] rX^giUXT7 7"S4TDJM 

$ tlfc^fW T (IE5t «B#M T*«ft •£ ©TB# 
P5T©ife?*fii) &7 : -7;^gmi*ig|5©S*b^^^-f Vtc 
ISS Uf77"S7) -T^o fLTfX^Silj;e©«? 
M (^©B#^Ttt "10 ns" ) j&tSiaTSSTOiyj 

Ut77"s8*? "no" ) ttMfc-trffcf^MS-rs. * 
bx, mm t 2 3 1 a>e> "ions" ^iibTBt^j t 

2 3 2l3^tS (Xf 77"S 8A S "YES" ) tX? 
gf tt'J 71/7 yiiiif EXR E F B S "L" 

T'SO) . H©l^fjjS-e'J7Uy->aft!»lHlK3 0 

4rt©7 Kl/X + J'7>3'ttU7l/7ya7 F l/XR_ADD 
OtttLT "Rl" (Rl = 0~511 ClOil^c)) 
£ US X7 b T ^ 2> h © 1 1" ^ . 
[0 2 5 7] ^©^, mmt 2 3 2A»6Bf€I^IBl3&««a 
bTBtgiJ t 2 3 3 \Zte2>£^ fX^gStt'JXl/yva 
$WMEXREFB$ "H" l/^H;RbTU7l/7 
ya»M^7St5.(Xf 77"S 1 0) o ft*5. C© 

I^REFB?: "L" l^^jKC bTV^Bt^J t 5 4~ t 
5 6 tHDBSIWfc-rntf&H. ^bTB^F^Jt 2 3 4IC7S 
5i. ¥»#lE*S«©W«5TttU7Uy->il|i!Him^ 
E X R E F B ©it*.±^ 9 $SttT, U7U7 ViSiJW 
[HISS 3 0 4 'J71/7 zy^lzmAX U7l/7ya7 

KUXR_ADD©ft2r "R 1 + 1 " KJOTrTS. 
[0 2 5 8] C:©^^^, J^±izE^7cB#^iJ t 2 3 0 ~ t 
2 3 4©F B 1©s¥Sflibf1stt< 0iJA«0 7 ©B#gij t 5 3~ t 
5 7K*S»t*»f^ia*WlCttlPH;Tft*. fcfcb*H 
J«»ffi1?tt, ^ 1 &M»fiB©«fc-5 C7 K lyX^k^aJff 
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m±TD<D\L*>TWK)ts.E<D5-( 5>^T'J 7 1/7->a 
7 FUXRJU)D£Mrrf-5©T«&<, fXF^E-Fff 
^MODE*' "H" l^Ui&oTV^i^lC'J 71/7 
xa. $ij^{f^ EXREFB^±^^tTU'7l/ >y 
yi7H UXRJVDD^MrrbTt^,, 

[0 2 5 9]-*, r7,^gfli 1 J7l/7ya7h'l/7. 
R_ADD©H»r K^JS b T U 7 1/ y -> a. [h1& R ©fit £ 

"1" tz\miM {XJ-yZ?S 1 1) $1±T^e), "7-F 

iH©#S5c#7ctt 'J 7 !/7 ->-a Sff t3-fe*»^-^W3&^ 

5. ^CD*-&«$fc 1 IhIL^'J 7U7 zs=l&^M\sT\,* io 

(Xf7 7'S 1 2jJ* "NO" ) ©T, rX^gili 
il^f77"S6CILT, RfWTOe*SEA1*Kli: 

t 2 3 5T*7 FUXAddressSr&ftSit, -?-n#"b 1 0 
n sfimMLfcmMt 2 3 6T l j71/7Vi ffrJ Wt ^ E 
XREFB$ "L" V^MZW^^XT Fl^X "R 1 
+ 1" fcOl^T'J 7l/7->alfSB^t| 1 . -5-L 
T, j?r£l$|B]#%)a& CJ71/ y -> i Sl»«^- E X R E 
FB£ "H" U^;HcMbfe©-felC> U7V7">a7F 
UXR_ADD£#©7 F 20 

[0 2 6 0] ■^UTiCD^tt, 5 12*|©7-FI 

(0 2 7 TtiU 71/7 i/a.7 F UXR_ADD^ "R 1 - 
1" ) (D^y^yi^=Lf)mM t 2 4 ITiTtS Ut 
7 7'S12^"YES") £T-|W!ti©i!j{££*iD3gbT - 
l$<. 'fe^tC, EI2 7Ttegl^©lfB"§-7!>>'=>7 FUXR 
1 ©itul£©y 71/->->zl7 K1/X$#(I "R 1 - 1 " , 

"Rl + 1" £:gfBbT&-2>o L^bJ£5t^fl--5 <h. 7 
F i/XR 1 <Dmt "0 " -e&fttf7 F VX "R 1 - 1 " 
©ffi«5 1 1 (1 Oitf&) T&D, *7c7 FU7.R 1 © 
M*i "511" (10 mm T'$>tlU7 F l^X "R 1 + 30 
1" ©filtt "0" <!:&-5. 

[0 2 6 1] iK±.(D^o\Z\yX^^)±)V7\^^ 
\z-d^t 1J7I/7 ->ai4 ! l7 bfcfc: £ H:. f7>^glii 
7FUX^{tKgHb;t/<X(c£^TU:7Uy-> J .ft 

mz^m^i.CT^u^^i£o^^mt^o ^©fc 

Wt* — >£S— flB^fcfrS (Xf •yT'S 1 3) . ■€•© 
US*, Wn^-^tfcf-^OT-S! (Xf7 7"S14 
# "NG" ) -C&tltii. fX h&'ff-otz^yZftel-mV w 

fc*&£©£irtns:*&fiT*afc». znsasMML 
#©f ^yi^ghrs Uf77"si5) . 

[0 2 6 2] &43, m^O&'&frib. @2 8T(iXf7 
1 3 K&^T£T©^Uir;l'©{!g££fToTfr'=> 

CI b#>b&#5e>, fX FH#^©«^ 

1 5) <tW«bTt>Wffl*t^©tt3^-C**. so 



[0 2 6 3] — Xf7yS 1 3fc*»t*JH#©»* 
tl/T4T<0T-^* { - SfebTl^S (Xf77"S14!jS 
"OK" ,) ©T&ntf, P#WT^* "-10ns" 

T£#J>L« "Ins" fcttif^bfc Ufy7'S 1 6) 

T3„ *|gJB»ffi-CH "+ 1 0 n s" STfXh^I 

-rs^tfcTi-sfe*. ^offta "+iins" tts. 

[0 2 6 4] fbT, ^©B$^TttB$r B 1T^* "- 9 n 
s" (Xf7 7'S 1 7ifl "NO" ) fc«>, fX^ 

2 5 0) o ^©*^©Wjf^t±KEb7c»f^t©ffi^ 
tt. .7 F l/XAddress£^<ft3i±T;^e> U 7Uy^zL®\ 
W3^EXREFB*if6Ttf*ST*« "9 ns" (M 
A«. R^J©?- H»t:*fr5f X hTtelSSgiJ t 2 4 3 
~t 244) K:&oT/H££<hT«&-5. 

[0 2 6 5] f X^SBfi^PbTErlfflT* "Ins" 
■f-^li^b^^^BfPBTT©®* ©ffiKOUTf X h <Mt 
oTHK. fLT, 7FUXAddress©^fcKJ;-2>/-f 

ft^t'Jfiy^ (Xf77*S13) -CfttUSflS 

ditcte-S. -3r, ^^bfc^*^M^^tiJ$n*^ 
"- 1 0 n s " ~ "+ 1 0 n s " ©fSHWc* 
SiT©«f|l|TC3lf^ff7 , S 1 4fflfi"^IS* 
"OK" T*n«, ft^WtCXf 7 7"S 1 7©«£|S 
"YES" <i&0. fX^»iaoT^5*«* 
Ett8«**7 F UXAddress©«ft;K:«k* y -f X©^W 
£§tt&V>IE'&&f 7 7" (Sp° n ) T»*t>©t«3t-r* 

[0 2 6 6] fci5Ejl-t©!Mefc*HT, B#MT©ffi# 
"0" T£3*§-g\ f X^gltt7 Fl/XAddress£^ 
{fcS #-5 © t RINf »CU 7 U y ->a. SiJIIfS^E X R E F B 

&ir.-t,Tifz>z£\zt£Z> a oJi5'©«^fx^8i 

m2 8iC43^-5Xf -y^S 7~S 8©5!lg^#Bgb 

r. xf 7 7"s 6^7j:xf 7 7"s 9<DMm&mmzft -5 

U 7 U y v MM ft^ E X R E F B ^ S -ftL% T 
tf. ^n^?.P#^T/&^jlbfcB#^T7 F 1/T.Address 
Sr^b^it-S.t'SfC-r*. ^*<9^©*-&«, 12 8C 
*»t*X5ry^S 6 0JHt^f7^S90MSSH 

[0 2 6 7] JK±©.k3K*S&ffi»ffiTtt, U71/7-/ 
iSiJWft^-REFA' R7JCREFB' ©^-f5>^$:¥ 
3»#eBiSt««^a5A» &SH«TiIfiia«^i: IT, U7I/7 
->a©M^^-f 5 ytf b.7 F UXSEftK«t*ii«©tt* 

^^ItT^-S. Z\<Dtztb. dne.M#©B#P B 1P^<hbT 
ffit)»4«rW«H©±#fCt)fcoT, 7 K^SEfttJ: 
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[0 2 6 8] ±»tfcSiWr»4^ISITS "- 

10ns"~"+10ns" ©SBHrtfcJSi^T "In 

...40-2 6 -9 ] -*& T "±-ai-ufcift9iTttff§ immmm^m-. — 

e»mg^t*^T, U 7U-y->jL^HWHIBS3 0 4 CJ 
7Uyis3.famm&2 0 4) , V^T-V^+f- 5 , D<> 
MfflBn&l3 Ca^7ffiiJtWlHlgS3 1 3 , n^$iJffll[B]8§3 5 
3) ©W©«EttlW«»3Bl^ifi»S8t^<rai;i?*4. 
Lfc^T, Hl©*rtK#bTffo&©4:±<|Sa«© 
tMil 2, HI 4, 017, I2 3Xttl2 4©i 
j4tliiiLn«Av>. 

[0 2 7 0] &*3« ±a?Lfc#HM^T-tt0"J^«7 H 
l/Xf MiiJfi^ A T D ICSft 5 7 > •> 3 y hrt)V7. 20 
©#*. ±j&* 0 X y v 5 ^ £ U 7 1/ £fr 5 <fc -5 UT 

>7>->3 h/\°;ux©^s*s:e$-&T j e-©SA 

[0 2 7 1 ] £&, ±j£Ufc#^«S»!8T! , tt^ ; EU-fe;U 
7K 6^©#^t 'J-b;U*U h7>-/X^ 1 ^-WV> 

y-y-r xmo&fr ettc^ufc^^u t> l 30 

•V A^.BW©;*^ U -fe;U©ffiffl fc©T«& 
is. -f&fr-fe, iUfflSRAMO/tiJtMOfeMffl 
/h^^CDRAM^^U-t^Tabn^. 1> v>> J X.^ 1 
* A «ritT?& < £ 1> idffl S R A M {C Jt^T^ -7 -f 

[0 2 7 2] ±»LfcS-2fc«#JBfc:«fc.&iMWMB 
t*J*.«0 1 t*UfciaiS^#««P-©^y ^ 

±t5£lg£ftT^&^T;fcoTj^©ttfc*>^T& 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor memory 
which has small chip size and small power consumption, is 
inexpensive, and causes neither delay of access nor memory 
destruction due to skew included in an address as a semiconductor 
memory which is equipped with the same memory cells as those of a 
DRAM and operates with SRAM specification. 
SOLUTION: An ATD circuit 3 generates a one-shot pulse in an 
address change detection signal ATD in response to change of an 
address Address supplied from outside. At this time, one-shot pulses 
are generated by the bits of the address and put together to 
generate only one one-shot pulse even when the address includes 
the skew. Refreshing operation is performed first during the 
generation period of the one-shot pulse by using a refresh address 
R-ADD generated by a refresh control circuit 4. Then a latch control 
signal LC is generated in response to the fall of the one-shot pulse 
and the address is supplied to a latch 2 to access a memory cell 
array 6. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In a semiconductor memory equipped with two or more memory cells which need refresh When 
whether each circuit in equipment which is needed for said refresh is operated in a standby condition 
changes into said standby condition according to the mode chosen from two or more kinds of modes 
specified for every circuit A semiconductor memory characterized by providing a motion-control means to 
operate each circuit in equipment which is needed for said refresh, or to stop those actuation. 
[Claim 2] A memory cell array which consists of said two or more memory cells It is divided into two or 
more memory cell area controlled independently whether said refresh is performed when it changes into 
said standby condition. Said motion-control means It responds to said mode set up, respectively for every 
memory plate which consists of a circumference circuit which is needed for refresh of said memory cell 
area and this memory cell area. A semiconductor memory according to claim 1 characterized by operating 
each of said memory plate or stopping the actuation. 

[Claim 3] It is the semiconductor memory according to claim 2 characterized by for each of said memory 
plate equipping further said memory cell area which constitutes this memory plate, and said circumference 
circuit with a power supply means to perform current supply, and for said motion-control means operating 
said power supply means established for said every memory plate according to said mode set up for said 
every memory plate, or stopping the actuation. 

[Claim 4] It is the semiconductor memory according to claim 2 which is equipped with a power supply 
means shared among said two or more memory plates in order to perform current supply to said two or 
more memory plates, and is characterized by providing two or more switching means which control whether 
said motion-control means supplies a power supply to each of said memory plate from said power supply 
means according to said mode set up for said every memory plate for said every memory plate. 
[Claim 5] A semiconductor memory given in which term of claims 2-4 characterized by answering an input 
mode signal and providing a program means for setting up said mode for said every memory plate. 
[Claim 6] Said program means is a semiconductor memory according to claim 5 characterized by setting up 
the mode which specifiied a memory plate equipped with memory cell area corresponding to this address 
based on the inputted address, and was specified by said input mode signal as the mode to a this specified 
memory plate. 

[Claim 7] Each circuit in equipment which is needed for said refresh When it has a refresh control means 
which controls said refresh, and a power supply means to perform current supply to a predetermined 
circuit except said refresh control means and an own power supply means and said motion-control means 
changes into said standby condition While stopping actuation of the 1st mode in which both sides of said 
refresh control means and said power supply means are operated, and said refresh control means It 
responds to the mode chosen from the 3rd modes in which actuation of both sides of the 2nd mode in 
which said power supply means is operated, said refresh control means, and said power supply means is 
stopped. A semiconductor memory given in which term of claims 1-6 characterized by operating said 
refresh control means and said power supply means, or stopping the actuation. 

[Claim 8] Said motion-control means is a semiconductor memory according to claim 7 characterized by 
answering that there was a write request of data beforehand decided for every mode to the predetermined 
address, and setting up the mode. 



[Claim 9] The control circuit characterized by to be the control circuit which controls actuation of each 
circuit which is needed for refresh of a memory cell, and to operate each circuit which is needed for said 
refresh when whether each of said circuit is operated in a standby condition changes into said standby 
condition according to the mode chosen from two or more kinds of modes specified for every circuit, or to 
stop those actuation. 

[Claim 10] A control circuit according to claim 9 characterized by operating each of said memory plate 
according to said mode set up for, every memory plate which consists of a circumference circuit where it is 
necessary whether to perform said refresh for refresh of memory cell area controlled independently and 
this memory cell area when it changes into said standby condition, or stopping the actuation. 
[Claim 1 1] A control circuit according to claim 10 characterized by operating a power supply means 
established for said every memory plate according to said mode set up for said every memory plate in 
order toperform current, supply in said memory cell area and said circumference circuit, or stopping the 
actuation. 

[Claim 12] A control circuit according to claim 10 characterized by providing two or more switching means 
which control whether a power supply is supplied to each of said memory plate according to said mode set 
up for said every memory plate from a power supply means shared among said two or more memory plates 
in order to perform current supply to said two or more memory plates. 

[Claim 13] A control circuit given in which term of claims 10-12 characterized by answering an input mode 
signal and providing a program means for setting up said mode for said every memory plate. 
[Claim 14] Said program means is a control circuit according to claim 13 characterized by setting up the 
mode which specified a memory plate equipped with memory cell area corresponding to this address based 
on the inputted address, and was specified by said input mode signal as the mode to a this specified 
memory plate. 

[Claim 15] A refresh control means which controls said refresh when it changes into said standby condition, 
While stopping actuation of the 1st mode in which both sides with a power supply means to perform 
current supply to a predetermined circuit except said refresh control means and an own power supply 
means are operated, and said refresh control means It responds to the mode chosen from the 3rd modes in 
which actuation of both sides of the 2nd mode in which said power supply means is operated, said refresh 
control means, and said power supply means is stopped. A control circuit given in which term of claims 9- 
14 characterized by operating said refresh control means and said power supply means, or stopping the 
actuation. 

[Claim 16] A control circuit according to claim 15 characterized by answering that there was a write 
request of data beforehand decided for every mode to the predetermined address, and setting up the mode. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the semiconductor memory which 
operates by the same specification as SRAM (static RAM), when the memory cell array consists of same 
memory cells as DRAM (dynamic random access memory) and it sees from the outside of a semiconductor 
memory. This invention relates to SRAM which the write-in enable signal which determines the write-in 
timing to a memory cell writes in, and is given in asynchronous to the address, and a semiconductor 
memory with compatibility especially. 
[0002] 

[Description of the Prior Art] As a possible semiconductor memory of random access, SRAM and DRAM 
are the most typical. In comparison with DRAM, if only it supplies a power supply to a top high-speed 
generally and inputs the address, change of the address can be caught, an internal sequential circuit can 
operate, and SRAM can perform read-out and writing. Thus, since SRAM operates only by giving a simple 
input signal wave compared with DRAM, it can also simplify the configuration of the circuit which generates 
such an input signal wave. 

[0003] Moreover, since it does not need refresh, it has the advantage in which the data-hold current in a 
standby condition is small, while the handling is easy for SRAM, since the refresh for continuing holding the 
data memorized by the memory cell like DRAM is unnecessary. There is also such a thing and SRAM is 
widely used for various uses. However, since SRAM generally needs six transistors per one memory cell, it 
has the demerit in which a chip size surely cannot but become large compared with DRAM, and a price 
cannot but become high compared with DRAM. 

[0004] On the other hand, DRAM gives a line address and the train address independently in 2 steps as the 
address, and since needing a RAS (row-address strobe) signal and a CAS (column address strobe) signal as 
a signal which specifies the incorporation timing of these addresses, and the control circuit for refreshing a 
memory cell periodically are needed, it will be complicated [ timing control ] compared with SRAM. 
[0005] Moreover, since refresh of a memory cell is needed also when there is no access from the outside, 
DRAM also has the problem that the consumed electric current will become large. But since the memory 
cell of DRAM can be constituted from one capacitor and one transistor, it is comparatively easy to attain 
large capacity-ization with a small chip size. Therefore, if the semiconductor memory of the same storage 
capacity is constituted, the DRAM will become cheap rather than SRAM. 

[0006] By the way, as a semiconductor memory which the pocket device represented by the cellular phone 
etc. has adopted, SRAM is in use an old place. Since that so mass a semiconductor memory was not 
needed since only the function for an old cellular phone with this easy was carried, SRAM's being easy to 
treat in respect of timing control etc. compared with DRAM, and SRAM are small and standby current is a 
low power, it is the reason to have turned to the cellular phone which wants to develop continuation 
duration of a call and the waiting receptacle time amount for continuation as much as possible etc. 
[0007] However, the place here, the cellular phone which carried very abundant functions has appeared, 
and the function to acquire town news, such as a transceiver function of an electronic mail and a 
restaurant which accesses various kinds of sites and is in the neighborhood, is also realized. It does not 
come to accept it, but very much, the WEB server on the Internet is accessed in the latest cellular phone, 



a function which simplifies and displays the content of the homepage is also carried, and it is also assumed 
that it can access now freely to the homepage on the Internet etc. like a current desktop mold personal 
computer in the future. 

[0008] In order to realize such a function, the graphical display for offering multimedia information useless 
only by performing the simple text display like the conventional cellular phone and various to a user 
becomes indispensable. It will be necessary to store temporarily the data of the large quantity received 
from the public network etc. on the semiconductor memory in a cellular phone at it." That is, it is thought 
that it is an indispensable condition that it is large capacity like DRAM as a semiconductor memory carried 
in a future pocket device. And since it is conditions absolutely that it is small and lightweight, even if a 
pocket device large-capacity-izes a semiconductor memory, that the device itself weight[ enlargement 
and ]-izes must avoid it. 

[0009] As mentioned above, although SRAM is desirable when the simplicity and power consumption of 
treatment are considered as a semiconductor memory carried in a pocket device, DRAM will be desirable if 
it carries out from a viewpoint of large-capacity-izing. That is, it can be said that the semiconductor 
memory which took in the advantage of SRAM and DRAM, respectively is the the best for a future pocket 
device. Using the memory cell same as this kind of a semiconductor memory as what is adopted as DRAM, 
when it sees from the outside, what is called false [ with the almost same specification as SRAM / "false / 
SRAM /" ] is already considered. 

[0010] false [ SRAM ] — DRAM — like — the address — a line address and the train address — dividing - 
- separate — it is not necessary to give — moreover — therefore, RAS and a timing signal like CAS are 
not needed, either. In false [ SRAM ], the chip enable signal equivalent to the clock of the semiconductor 
memory of a clock synchronous type is made into a trigger that what is necessary is just to give the 
address at once like general-purpose SRAM, the address is incorporated inside, and read-out/writing is 
performed. 

[0011] But false [ SRAM ] does not restrict having general-purpose SRAM and perfect compatibility, but 
the many possess the terminal for refresh control for controlling refresh of a memory cell from the outside, 
and must control refresh by the exterior false [ SRAM ]. For this reason, false [ SRAM / many of ] have 
the defect that treatment is not easy when compared with SRAM, and the excessive circuit for refresh 
control is needed. False [ it was made to operate by the completely same specification as general-purpose 
SRAM from such a thing as does not need to control refresh by the exterior false / SRAM / so that it 
might introduce to below / SRAM ] has been considered. However, there are various defects so that it may 
state to false [ this kind of / SRAM ] below. 
[0012] 

[Problem(s) to be Solved by the Invention] First, the semiconductor memory indicated by JP,61-5495,A 
and JP,62-188096,A as 1st conventional example is mentioned. The former semiconductor memory has the 
refresh timer for clocking a refresh gap inside, when the time amount equivalent to a refresh gap passes, 
after generating a refresh start demand and completing the amplification actuation of a bit line pair in read- 
out actuation, activates the word line corresponding to a refresh address, and is performing self refresh. 
Even if it does not control refresh of a memory cell by carrying out like this from the exterior of a 
semiconductor memory, he is trying to end with it. 

[001 3] Moreover, the latter semiconductor memory indicates the details configuration concretely about the 
timing-control circuit of operation for realizing the former semiconductor memory, and is the same as the 
former semiconductor memory fundamentally. Next, the semiconductor memory indicated by JP,6-36557,A 
as 2nd conventional example is mentioned. This semiconductor memory also equips the interior with the 
timer for refresh, and when predetermined refresh time amount passes, after generating a refresh start 
demand and completing read-out, it is made to perform self refresh. 

[0014] However, in the 1st conventional example or the 2nd conventional example, it is not taken into 
consideration at all to what kind of timing the write-in enable signal which writes in and determines timing 
is given, but it may produce the following problems. That is, when it is going to operate false [ SRAM ] by 
the same specification as general-purpose SRAM, a write-in enable signal will be given to asynchronous to 



change of the address. Moreover, the self refresh by refresh start demand is also generated in 
asynchronous to change of the address. For this reason, if self refresh has already started when a write-in 
enable signal is inputted later than a refresh start demand, for example, it comes into effect in the second 
half portion of a memory cycle, and it is not after this self refresh is completed, it cannot write in. 
[0015] However, when it does so, the writing performed after self refresh will be l6ng overdue. It is 
necessary to make it give priority to writing over self refresh to avoid such a situation. However, if it does 
so, when writing continues and it generates after a refresh start demand occurs, room for self refresh to 
enter may be lost, and self refresh may become impossible as a matter of fact. 
[0016] Moreover, in the 1st conventional example or the 2nd conventional example, when a skew is 
contained to the address, there is also a problem that access will be overdue. That is, when a skew exists 
in the address, it is surely necessary to delay selection actuation of a word line by the skew. Since the 
memory cell of DRAM which false [ SRAM ] has adopted is generally destructive reading, when a certain 
word line is activated and it reads with a sense amplifier, it is because it is necessary to return the data 
memorized from the first by all the memory cells connected to this word line to these memory cells from 
the sense amplifier concerned. 

[0017] For this reason, to the reason for switching a word line on the way, it does not die until the re- 
writing corresponding to this will be completed, once it starts read-out. However, since it is equivalent to 
the value of the address having changed when a skew is contained to the address, the word line activated 
as a result will be switched. For this reason, two or more word lines will be activated simultaneously, 
reading appearance of the data of a memory cell connected to these word lines will be carried out on the 
same bit line, and the data of a memory cell will be destroyed. 

[0018] In order to prevent such a situation, it is necessary to delay activating a word line by the skew 
contained to the address as mentioned above, for this reason, if reading appearance is carried out and it 
refreshes behind, when especially a skew is large, only the part which delayed selection actuation of a word 
line for the skew will be also in the beginning of refresh, and also reading appearance will be carried out 
after refresh and actuation etc. will be overdue. 

[0019] Next, the semiconductor memory indicated by JP,4-243087,A as 3rd conventional example is 
mentioned. He is trying to form a timer in the exterior false [ SRAM ] in this conventional example, without 
giving a refresh timer to the false SRAM itself. And when the first access request is after refresh time 
amount passed, OE (enable [ output ]) signal is made in the exterior false [ SRAM ], and after refreshing 
according to this OE signal, it is made to perform read-out or the writing corresponding to the access 
request concerned. 

[0020] However, with a configuration like this 3rd conventional example, power consumption becomes large 
too much and there is a problem of being inapplicable in low-power products, such as a cellular phone on 
condition of the prolonged activity by battery actuation. That is, in the 3rd conventional example, when a 
chip enable (CE) signal becomes effective, false [ SRAM ] latches the address inputted from the outside, 
and operates. That is, in the 3rd conventional example, since it is necessary to change a chip enable signal 
whenever it accesses to false [ SRAM ], power consumption will become large according to the charge and 
discharge current of the bus of the chip enable signal wired on the mounting substrate. 

[0021] In addition, the semiconductor memory currently indicated by the patent No. 2529680 official report 
(JP,63~206994,A) as 4th conventional example is mentioned. In this conventional example, the same 
configuration as false [ which controlled refresh from the exterior / conventional / SRAM ] is indicated, 
and also the configuration which added amelioration further is shown, diverting a configuration false [ this / 
SRAM]. 

[0022] With the former configuration, after performing self refresh according to the refresh address which 
generated the address change detecting signal in response to the fact that the output enable signal 
became effective, and was generated inside false SRAM, when an output enable signal becomes an invalid, 
an address change detecting signal is generated again, and it is refreshing also about the external address 
given from the false SRAM outside. However, if an output enable signal occurs periodically for every 
refresh gap, originally refresh of the latter for the external address will not be the need, and only the part 



currently refreshed about the external address will have consumed power vainly. 

[0023] On the other hand, with the latter configuration, after catching change of the external address, 
generating an address change detecting signal, and refreshing to the refresh address generated inside false 
SRAM ignited by this address change detecting signal and fixed time amount's passing, an address change 
detecting signal is generated again and it is made to perform usual read-out and writing for the external 
address. However, with such a configuration, when a skew is contained to the external address, a problem 
will be produced. 

[0024] That is, when the skew is contained to the external address, in order to change to the timing from 
which each bit of the address differs mutually, address change is detected about each timing and two or 
more address change detecting signals are generated. For this reason, though it is good to start refresh by 
the first address change detecting signal, originally the usual access to the external address which should 
be performed after completion of refresh will be started by the address change detecting signal of the 2nd 
henceforth. That is, in spite of being under refresh in this case, it will succeed in the access request to the 
external address. For this reason, two or more word lines will be simultaneously activated as well as having 
pointed out by explanation of the 1st conventional example or the 2nd conventional example, and since 
reading appearance of the data of a memory cell connected to these word lines will be carried out on the 
same bit line, the data of a memory cell will be destroyed. 

[0025] There are the following problems in false [ existing / SRAM ] besides above. That is, in general- 
purpose SRAM, the standby mode which suspends supply of the power supply over an internal circuit, and 
makes power consumption very small is prepared in many cases. However, false [ SRAM ] always needs 
refresh, in order to hold the data memorized by the memory cell, since the memory cell itself is the same 
as DRAM. For this reason, by false [ conventional / SRAM ], especially a standby mode that is adopted as 
general-purpose SRAM is not prepared, saying that it operates like SRAM. 

[0026] However, if it operates false [ SRAM ] at all by the same specification as general-purpose SRAM, it 
is desirable to prepare low-power mode equivalent to the standby mode of general-purpose SRAM, 
considering the field of user-friendliness. Moreover, consideration of the remarkable improvement in 
functional of these days in a cellular phone etc. expects that false [ SRAM ] is applied to various uses from 
now on. 

[0027] For this reason, naturally becoming imperfection is expected only by control that it can only be set 
as a standby condition like general-purpose SRAM. Therefore, it is necessary to prefetch and offer the 
standby mode original with false [ SRAM ] which is not in the existing general-purpose SRAM etc. If the 
power consumption in a standby condition is gradually controllable finely according to a user s needs and 
application, to be very useful will be considered by it. 

[0028] Moreover, in a commodity-grade DRAM, since refresh is set as the natural premise, the concept 
itself called standby does not exist, but though the request of a low power is natural also in a commodity- 
grade DRAM, it exists. Therefore, the concept of a standby mode is taken in also to a commodity-grade 
DRAM, and if low-power-ization is attained by controlling the power consumption in a standby condition 
finely according to a users needs and application, it will be thought that there is a merit of being able to 
reclaim the new applicable field of a commodity-grade DRAM. 

[0029] This invention is made in view of the above-mentioned point. The object The problem refresh 
becomes impossible by continuation of writing [ **** / that the usual access is influenced by refresh ] is 
not produced. Moreover, the nonconformity of being as a memory cell being destroyed ****[, and ] is not 
produced. [ that access delay arises also when a skew is contained to the address ] and — even if it 
operates and large-capacity-izes by general-purpose SRAM specification — a chip size — small — a low 
power — it is — in addition — and it is in offering a cheap semiconductor memory. Moreover, the object of 
this invention is to offer the semiconductor memory which had the peculiar low-power mode which is not 
seen in a standby mode and the existing semiconductor memory equivalent to being adopted by general- 
purpose SRAM. In addition, about the object of this invention except having stated here, it becomes clear 
from explanation of the operation gestalt mentioned later. 
[0030] 



[Means for Solving the Problem] In order to solve the above technical problem, invention according to 
claim 1 In a semiconductor memory equipped with two or more memory cells which need refresh When 
whether each circuit in equipment which is needed for said refresh is operated in a standby condition 
changes into said standby condition according to the mode chosen from two or more kinds of modes 
specified for every circuit It is characterized by providing a motion-control means to operate each circuit 
in equipment which is needed for said refresh, or to stop those actuation. Moreover, a memory cell array by 
which invention according to claim 2 is constituted from said two or more memory cells in invention 
according to claim 1 It is divided into two or more memory cell area controlled independently whether said 
refresh is performed when it changes into said standby condition. Said motion-control means It is 
characterized by operating each of said memory plate or stopping the actuation according to said mode set 
up, respectively for every memory plate which consists of a circumference circuit which is needed for 
refresh of said memory cell area and this memory cell area. 

[0031] Invention according to claim 3 is set to invention according to claim 2. Moreover, each of said 
memory plate Said memory cell area which constitutes this memory plate, and said circumference circuit 
are further equipped with a power supply means to perform current supply. Said motion-control means It is 
characterized by operating said power supply means established for said every memory plate according to 
said mode set up for said every memory plate, or stopping the actuation. Moreover, it has a power supply 
means shared among said two or more memory plates in order that invention according to claim 4 might 
perform current supply to said two or more memory plates in invention according to claim 2. Said motion- 
control means is characterized by providing two or more switching means which control whether a power 
supply is supplied to each of said memory plate from said power supply means for said every memory plate 
according to said mode set up for said every memory plate. 

[0032] Moreover, invention according to claim 5 is characterized by answering an input mode signal and 
providing a program means for setting up said mode for said every memory plate in invention given in which 
term of claims 2-4. Moreover, invention according to claim 6 is characterized by said program means 
setting up the mode which specified a memory plate equipped with memory cell area corresponding to this 
address based on the inputted address, and was specified by said input mode signal as the mode to a this 
specified memory plate in invention according to claim 5. 

[0033] Moreover, each circuit in equipment with which invention according to claim 7 is needed for said 
refresh in invention given in which term of claims 1-6 When it has a refresh control means which controls 
said refresh, and a power supply means to perform current supply to a predetermined circuit except said 
refresh control means and an own power supply means and said motion-control means changes into said 
standby condition While stopping actuation of the 1st mode in which both sides of said refresh control 
means and said power supply means are operated, and said refresh control means It responds to the mode 
chosen from the 3rd modes in which actuation of both sides of the 2nd mode in which said power supply 
means is operated, said refresh control means, and said power supply means is stopped. It is characterized 
by operating said refresh control means and said power supply means, or stopping the actuation. 
[0034] Moreover, invention according to claim 8 is characterized by answering that said motion-control 
means had the write request of data beforehand decided for every mode to the predetermined address, and 
setting up the mode in invention according to claim 7. 

[0035] Moreover, invention according to claim 9 is a control circuit which controls actuation of each circuit 
which is needed for refresh of a memory cell. When whether said each circuit is operated in a standby 
condition changes into said standby condition according to the mode chosen from two or more kinds of 
modes specified for every circuit It is characterized by operating each circuit which is needed for said 
refresh, or stopping those actuation. Moreover, invention according to claim 10 is characterized by . 
operating each of said memory plate or stopping the actuation according to said mode set up for every 
memory plate which it becomes whether said refresh is performed from a circumference circuit which is 
needed for refresh of memory cell area controlled independently and this memory cell area, when it 
changes into said standby condition in invention according to claim 9. 

[0036] Moreover, invention according to claim 1 1 is characterized by operating a power supply means 



established for said every memory plate according to said mode set up for said every memory plate, in 
order to perform current supply in said memory cell area and said circumference circuit, or stopping the 
actuation in invention according to claim 10. Moreover, in invention according to claim 10, according to said 
mode set up for said every memory plate, invention according to claim 12 is characterized by providing two 
or more switching means which control whether a power supply is supplied to each of said memory plate 
from a power supply means shared among said two or more memory plates, in order to perform current 
supply to said two or more memory plates. 

[0037] Moreover, invention according to claim 1 3 is characterized by answering an input mode signal and 
providing a program means for setting up said mode for said every memory plate in invention given in which 
term of claims 10-12. Moreover, invention according to claim 14 is characterized by said program means 
setting up the mode which specified a memory plate equipped with memory cell area corresponding to this 
address based on the inputted address, and was specified by said input mode signal as the mode to a this 
specified memory plate in invention according to claim 13. 

[0038] Moreover, invention according to claim 15 is set to invention given in which term of claims 9-14. A 
refresh control means which controls said refresh when it changes into said standby condition, While 
stopping actuation of the 1 st mode in which both sides with a power supply means to perform current 
supply to a predetermined circuit except said refresh control means and an own power supply means are 
operated, and said refresh control means It responds to the mode chosen from the 3rd modes in which 
actuation of both sides of the 2nd mode in which said power supply means is operated, said refresh control 
means, and said power supply means is stopped. It is characterized by operating said refresh control means 
and said power supply means, or stopping the actuation. Moreover, invention according to claim 1 6 is 
characterized by answering that there was a write request of data beforehand decided for every mode to 
the predetermined address, and setting up the mode in invention according to claim 15. 
[0039] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with reference 
to a drawing. However, this invention is not limited to the operation gestalt described below, and may 
combine components [ in / these operation gestalt ] suitably. 

[0040] The [1st operation gestalt] Drawing 1 is the block diagram showing the configuration of the 
semiconductor memory by this operation gestalt. In this drawing, Address Address is the access address 
supplied from the outside of a semiconductor memory. Corresponding to the memory cell array mentioned 
later being arranged in the shape of a matrix, Address Address includes a line address and the train 
address. An address buffer 1 buffers and outputs this address Address. 

[0041] Latch 2 outputs the address currently supplied from the address buffer 1 as internal address L_ADD 
as it is, while the latch control signal LC is "L" level (when it is got blocked and the latch control signal LC 
falls, until it starts from from to a degree). Moreover, he outputs the address currently held as internal 
address L_ADD while latch 2 incorporates the address currently supplied from the address buffer 1 in the 
standup of the latch control signal LC, and the latch control signal LC is "H" level and he holds this. 
[0042] When a chip select signal/CS is effective ("L" level), the ATD (Address Transition Detector; 
address change detection) circuit 3 will output the pulse signal of single shot to the address change 
detecting signal ATD, if at least 1 bit of internal address L_ADD has change. Moreover, the ATD circuit 3 
makes the address change detecting signal ATD generate a single shot pulse, also when a chip select 
signal/CS is validated. In addition, a chip select signal/CS is selection signals validated when accessing the 
semiconductor memory shown in drawing 1 . Moreover, the mark "/" given to the head of a signal name 
means that it is the signal of negative logic. 

[0043] Here, a chip select signal/CS is explained further in full detail. A chip select signal/CS is the signals 
for determining selection / un-choosing, and is an activation signal used in order to choose a desired 
semiconductor memory in the system which consists of two or more semiconductor memories especially. 
[ of a semiconductor memory (chip) ] Although a chip select signal is used in the following explanation as 
an activation signal which opts for selection / un-choosing, as long as it is the signal which an usable 
activation signal is not restricted to a chip select signal by this invention, and had a function equivalent to 



this, you may be what kind of signal. [ of a chip ] 

[0044] For this reason, it is possible to replace with a chip select signal, for example, to use a chip enable 
signal. However, there are some so-called chip enable signals which have an address latch timing-control 
function in addition to the activation function of a chip like a chip enable signal false [ existing / SRAM ]. 
That is, since the ** cycle input of the chip enable signal is carried out like a clock signal in order to 
control the timing of address incorporation by false [ existing / SRAM ] as stated even in the place of 
[Problem(s) to be Solved by the Invention], the increment in the power consumption by it poses a problem. 
[0045] On the other hand, the semiconductor memory of this invention is characterized [ one ] by the 
ability to operate, even if it does not carry out the ** cycle input of the signal used as the trigger of an 
interior action like a clock signal, the case where a chip enable signal is used as an activation signal by this 
invention from such a thing — the activation function of a chip — having — in addition — and a signal 
without an address latch timing-control function will be used. 

[0046] The refresh control circuit 4 builds in the address counter (refresh counter) and the refresh timer. 
The refresh control circuit 4 is controlling the refresh inside a semiconductor memory using these, the 
address change detecting signal ATD, a write-in enable signal / WE, a refresh address and refresh timing 
were automatically generated inside the semiconductor memory, and the same refresh actuation as the self 
refresh in general-purpose DRAM is realized. Here, an address counter carries out sequential generation of 
refresh address R_ADD for refreshing a DRAM memory cell. In addition, refresh address R_ADD has the 
same bit width of face as the line address contained to Address Address. 

[0047] Moreover, a refresh timer is for starting self refresh inside a semiconductor memory, when the 
elapsed time from the event of an access request being in the last from the exterior of a semiconductor 
memory is clocked and the elapsed time exceeds predetermined refresh time amount. Therefore, a refresh 
timer is constituted so that it may be reset whenever the address change detecting signal ATD becomes 
effective, and a time check may be resumed. 

[0048] In addition, the refresh control circuit 4 generates the refresh control signals REFA and REFB for 
controlling refresh timing. In addition, about the semantics of these refresh control signal, it shall mention 
later with reference to drawing 2 f and clarifies by explanation of operation about the detailed timing of 
these refresh control signal. 

[0049] According to the level of the refresh control signal REFB which it address-change-detecting- 
signal-ATD(s), and is mentioned later, the address change detecting signal ATD chooses the line address 
(since it is complicated, it may only be called "internal address L_ADD") contained in internal address 
L_ADD if "L" level and the refresh control signal REFB are "H" level, and a multiplexer 5 (inside of drawing 
"MUX") outputs this as address M_ADD. On the other hand, if the address change detecting signal ATD is 
"H" level or the refresh control signal REFB is "L" level, a multiplexer 5 will choose refresh address 
R_ADD and wiH output it as address M_ADD. 

[0050] Next, the memory cell array 6 is memory cell array same with being used by general-purpose DRAM, 
and a word line and a bit line (or a bit line pair; it is below the same) are running in the line writing direction 
and the direction of a train, respectively, the memory cell which consists of the 1 transistor 1 same 
capacitor as general-purpose DRAM is arranged in the shape of a matrix in the location of the intersection 
of a word line and a bit line, and it is constituted. 

[0051] The low decoder 7 decodes address M_ADD, when the low enable signal RE is "H" level, and it 
activates the word line specified by this address M_ADD. In addition, when the low enable signal RE is "L" 
level, the low decoder 7 does not activate any word line. 

[0052] The column decoder 8 decodes the train address included in internal address L_ADD, when column 
enable signal CE serves as "H" level, and it generates the column selection signal for choosing the bit line 
specified by this internal address L_ADD. In addition, when column enable signal CE is "L" level, the column 
decoder 8 does not generate the column selection signal corresponding to which bit line, either. 
[0053] The sense amplifier reset circuit 9 consists of a sense amplifier which omitted the graphic display, a 
column switch, and a precharge circuit. Among these, a column switch connects between the sense 
amplifiers and Buses WRB which were specified with the column selection signal which the column decoder 



8 outputs. A sense amplifier writes the write-in data which was activated when sense amplifier enable 
signal SE was "H" level, sensed and amplified the bit line potential to which the memory cell specified in 
Address Address was connected, and outputted to Bus WRB, or was supplied to Bus WRB in a memory cell 
via a bit line. It is activated when precharge enable signal PE is "H" level, and a precharge circuit 
precharges the potential of a bit line to predetermined potential (for example, 1/2 of power supply 
potential). 

[0054] According to the level of a control signal CWO, if this signal is "H" level, the I/O (I/O) buffer 10 will 
buffer the read-out data on Bus WRB by the output buffer, and will output it to the exterior of a 
semiconductor memory from bus I/O. Moreover, if this signal is "L" level, I/O buffer 10 buffers the write-in 
data supplied to bus I/O from the semiconductor-memory exterior by making an output buffer into floating 
by the input buffer, and sends it out to Bus WRB. That is, it will read, if a control signal CWO is "H" level, 
and it is writing if it is "L" level. 

[0055] Next, the R/W (Read/Write) control circuit 1 1 generates a control signal CWO based on a chip 
select signal/CS, a write-in enable signal / WE, and the output enable signal OE. Here, by the specification 
of the semiconductor memory by this invention, the writing (incorporation) of data begins by the write-in 
enable signal / falling edge of WE, data is decided by the write-in enable signal / rising edge of WE, and 
writing (incorporation) is completed. In addition, the change over timing of a control signal CWO is yielded 
to explanation of operation. 

[0056] The latch control circuit 12 generates the latch control signal LC which determines the latch timing 
of Address Address and which was mentioned above based on the address change detecting signal ATD 
and column enable signal CE. The low control circuit 13 generates low enable signal RE, sense amplifier 
enable signal SE, precharge enable signal PE, and a control signal CC based on the refresh control signal 
REFA, the refresh control signal REFB, the address change detecting signal ATD and a write-in enable 
signal / WE. The column control circuit 14 generates column enable signal CE based on this control signal 
CC. 

[0057] The boost power supply 15 is a power supply which supplies the pressure-up potential impressed to 
the word line in the memory cell array 6 to the low decoder 7. Moreover, the substrate voltage generating 
circuit 16 is a circuit which generates the substrate voltage impressed to the well or semiconductor 
substrate with which each memory cell of the memory cell array 6 was formed. Furthermore, the reference 
voltage generating circuit 17 generates the reference voltage (for example, 1/2=1 /2Vcc of power supply 
potential) which the sense amplifier in the memory cell array 6 and the sense amplifier reset circuit 9, and 
a precharge circuit and an equalizing circuit use. The use of this reference voltage has how in use to use 
** which is mainly a degree and which does not prepare a dummy cell current, although there are three 
kinds (**-**)• 

[0058] ** Reference voltage impressed to the counter electrode of the capacitor which constitutes the 
memory cell (1/2Vcc). 

** Reference potential at the time of a sense amplifier judging in any of "0"/"1" the maintenance data of a 
memory cell is from the potential by which reading appearance was carried out on one bit line of a bit line * 
pair from the memory cell, and the potential (1/2Vcc) by which reading appearance was carried out on the 
bit line of another side from the dummy cell, when preparing a dummy cell. 

** Reference voltage used as precharge equalizing voltage of a bit line pair when not preparing a dummy 
cell. In this case, in one bit line, the read-out voltage from a memory cell appears, and the bit line of 
another side is set as precharge voltage (1/2Vcc) just before initiation of sense actuation. 
[0059] Here, the power down control signal PowerDown is supplied to the refresh control circuit 4, the 
boost power supply 15, the substrate voltage generating circuit 16, and the reference voltage generating 
circuit 17. This power down control signal PowerDown is a signal which specifies the mode when making a 
semiconductor memory into a powered down state (standby condition) from the outside of a semiconductor 
memory. He is trying for the refresh control circuit 4, the boost power supply 15, the substrate voltage 
generating circuit 16, and the reference voltage generating circuit 17 to control the current supply to self 
according to the power down control signal PowerDown, respectively to mention later. 



[0060] With this operation gestalt, since the memory cell itself is the same as DRAM, in a standby 
condition, current supply to each part of a circuit in a semiconductor memory cannot be simply stopped 
like SRAM. Even if it is in a standby condition, in order to hold the data of a memory cell, it is necessary to 
continue supplying a power supply to the circuit which is needed for refresh actuation. That is, the 
semiconductor memory of this operation gestalt cannot take compatibility with SRAM thoroughly about a 
standby condition. However, that much, with this operation gestalt, while forming some modes in a standby 
condition and taking compatibility with SRAM as much as possible, the mode which does not exist is also 
formed in the existing semiconductor memory. 

[0061] That is, with this operation gestalt, three kinds of standby modes are prepared according to any of 
the refresh control circuit 4, the boost power supply 15, the substrate voltage generating circuit 16, and 
the reference voltage generating circuits 17 are operated. On these descriptions, these standby modes will 
be called for convenience standby modes 1-3. The mode in which only the refresh control circuit 4 can 
stop current supply, and supplies a power supply to three kinds of circuits of an except, and the standby 
mode 3 of the mode in which a standby mode 1 supplies a power supply to four kinds of all circuits, and a 
standby mode 2 are the modes which stop the current supply to four kinds of all circuits amongjfour kinds 
of circuits. 

[0062] In addition, what is necessary is just to constitute from the 1st current supply line for supplying a 
power supply to the refresh control circuit 4, and the 2nd current supply line for supplying a power supply 
to the boost power supply 15, the substrate voltage generating circuit 16, and the reference voltage 
generating circuit 17 as a circuit for supplying the power down control signal PowerDown, since it is above. 
[0063] Next, when each standby mode is explained further in full detail, a standby mode 1 is current supply 
mode equivalent to the usual DRAM, and its consumed electric current is the largest in the standby mode 
which has three kinds. However, the power supply remains supplied to all circuits required for self refresh 
of a memory cell in this case. For this reason, the data of a memory cell just before shifting to a standby 
condition is held, and also time amount until it makes a semiconductor memory shift to an active state 
from a standby condition is the shortest of three kinds of the standby modes. In addition, what is 
necessary is just to supply a power supply to the both sides of the 1st current supply line and the 2nd 
current supply line, for setting it as a standby mode 1. 

[0064] On the other hand, in a standby mode 2, a power supply is not supplied to the circuit needed for self 
refresh. For this reason, although the data of a memory cell cannot be held in a standby condition, the 
consumed electric current can be reduced compared with that part standby mode 1 . that is, the condition 
that it can write in to the whole memory cell array after this standby mode's aiming at changeover of the 
way of thinking from the preconceived idea of holding data in the state of standby and shifting to an active 
state from a standby condition — even becoming — it is premised on what is necessary being just to be. 
Therefore, when it returns to an active state, the data of the memory cell at the time of shifting to a 
standby condition is not held. Such a thing to the standby mode 2 and the standby mode 3 described below 
are the modes for which it was suitable when a semiconductor memory was used as a buffer. In addition, in 
order to set it as a standby mode 2, it is made to stop the current supply to the refresh control circuit 4, 
as a power supply is not supplied to the 1 st current supply line. 

[0065] On the other hand, although time amount until it shifts to an active state from a standby condition 
becomes the longest in the standby mode which has three kinds since a standby mode 3 needs to start 
boosted voltage, substrate voltage, and reference voltage, the consumed electric current in the part and a 
standby mode can be made the smallest. In addition, what is necessary is to supply a power supply only to 
a required circuit about circuits other than four kind which was mentioned above in the case of which [ of 
standby modes 1-3 ]. For example, as long as it only performs self refresh, since an address buffer 1, latch 
2, the ATD circuit 3, the column decoder 8, I/O buffer 10, the R/W control circuit 1 1, the latch control 
circuit 12, and column control circuit 14 grade are not used, they may suspend current supply. In addition, 
in order to set it as a standby mode 3, it is made to stop all the current supply to the refresh control 
circuit 4, the boost power supply 15, the substrate voltage generating circuit 16, and the reference voltage 
generating circuit 17, as a power supply is supplied to neither the 1st current supply line nor the 2nd 



current supply line. 

[0066] According to the device by which a semiconductor memory is applied, its operating environment, 
etc., the necessity of the data-hold in a standby condition, the recovery time to an active state, current 
consumption, etc. can be finely controlled now by preparing the above standby modes from the 
semiconductor-memory outside. In addition, since it is not necessarily an indispensable function, the power 
down control signal PowerDown may omit this, and it becomes possible [ keeping perfect the compatibility 
of general-purpose SRAM and an I/O pin by doing so ]. 

[0067] Next, the details circuitry of the ATD circuit 3 shown in drawing 1 with reference to drawing 2 , the 
latch control circuit 12, the low control circuit 13, and the column control circuit 14 is explained. In addition, 
the same sign is attached about the same component as what was shown in drawing 1 in drawing 2 , and 
the signal name. 

[0068] If the ATD circuit 3 is explained first, an inverter 31 will reverse a chip select signal/CS, and will 
generate chip select signal CS. An inverter 32, the delay circuit 33, and NAND gate (NAND) 34 generate a 
negative single shot pulse with the same width of face as the time delay given in an inverter 32 and the 
delay circuit 33 from the standup of chip select signal CS. 

[0069] Next, internal address L.ADDi is specific 1 bit of internal address L_ADD shown in drawing 1 . NAND 
gate 35 supplies internal address L_ADDi to the circuit which consists of an inverter 37, the delay circuit 
38, and NAND gate 39 through an inverter 36, when chip select signal CS is effective. This generates a 
negative single shot pulse with the same width of face as the time delay given in an inverter 37 and the 
delay circuit 38 from the standup of internal address L_ADDi. Similarly, the circuit which consists of an 
inverter 40, the delay circuit 41, and NAND gate 42 generates a negative single shot pulse with the same 
width of face as the time delay given in an inverter 40 and the delay circuit 41 from falling of internal 
address L_ADDi. 

[0070] NAND gate 43 and an inverter 44 output the positive single shot pulse which compounds the single 
shot pulse generated by any [ the standup of chip select signal CS, the standup of internal address L_ADDi, 
or ] of falling they are, and is acquired. The delay circuit 45, the NOR (NOR) gate 46, and an inverter 47 are 
for extending only the time delay to which the pulse width of each single shot pulse outputted from an 
inverter 44 is given in the delay circuit 45. Then, the above circuit blocks are established by the number of 
bits of internal address L_ADD. Or the (OR) gate 48 compounds the single shot pulse generated about all 
the bits of internal address L_ADDi, and outputs this as an address change detecting signal ATD. 
[0071] Thus, while generating a single shot pulse from change of each bit of internal address L_ADDi, 
respectively, he takes the OR of these single shot pulse, and is trying to compound with this operation 
gestalt. Thus, it is based on the following reasons that it is. Now, temporarily, if it is made to make the 
address change detecting signal ATD generate a single shot pulse whenever which bit of Address Address 
changes, when the skew is contained to Address Address, two or more address change detecting signals 
will be generated. 

[0072] If it does so, as explained even in the place of [Problem(s) to be Solved by the Invention], two or 
more word lines will be simultaneously activated by these address change detecting signal ATD. For this 
reason, since writing is performed to two or more memory cells, or read-out from two or more memory 
cells is performed simultaneously and it is re- written in, the data of a memory cell will be destroyed as a 
result. 

[0073] Then, he is trying to compound the as newly as the single shot pulse already generated [ when the 
bit of others / during / the period when the single shot pulse was first generated at about the bit which 
was changeful first among each / of Address Address / bit with this operation gestalt, and the single shot 
pulse of this beginning has occurred / has change ] generated single shot pulse. It is lost that remain for 
the pulse width of a single shot pulse to become long by the skew contained to Address Address even if 
the skew is contained to Address Address, and two or more single shot pulses by address change of one 
batch occur by carrying out like this. For this reason, a possibility that the above problems of destruction 
of the data of a memory cell may arise also disappears. 

[0074] In addition, what is necessary is just to determine the time delay of the delay circuits 33, 38, 41, and 



45 etc. so that the skew contained to Address Address may fall within the range of the pulse width of the 
address change detecting signal ATD as conditions for making it above. Incidentally, when a skew is large, it 
is necessary to make large pulse width of the single shot pulse to generate so much. For this reason, we 
are anxious about it being overdue by the skew that. the address change detecting signal ATD falls, and 
access time becoming large. However, on the specification of general-purpose SRAM, since access time is 
a value on the basis of the event of Address Address being decided, if the access time from the bit which 
changed at the end among each bit of Address Address is guaranteed, and it is clear and is, it will not 
serve as delay of operation. 

[0075] Moreover, since refresh is performed while the single shot pulse of the address change detecting 
signal ATD has occurred as later mentioned in the case of explanation of operation, as for the pulse width 
of this single shot signal, it is desirable to set up beyond time amount required for making refresh of a 1- 
word segment complete. Therefore, what is necessary is just to determine that the time delay of the delay 
circuits 33, 38, 41, and 45 will also satisfy the conditions which took refresh into consideration in addition 
to the conditions in consideration of the skew mentioned above. Moreover, if the single shot pulse of the 
address change detecting signal ATD is brought down immediately after completing refresh, it will continue 
at it and access of read-out/writing to Address Address will be made. 

[0076] Next, if the low control circuit 13 is explained, an inverter 30 will reverse the address change 
detecting signal ATD, and will generate an address change detecting signal / ATD. Moreover, the circuit 
which consists of the delay circuit 49, NOR gate 50, an inverter 51, the delay circuit 52, NAND gate 53, and 
NAND gate 54 is a circuit for generating low enable signal RE which is needed for access demanded from 
the semiconductor-memory outside, sense amplifier enable signal SE, column enable signal CE, precharge 
enable signal PE, and the latch control signal LC based on a write-in enable signal / WE, or the address 
change detecting signal ATD. 

[0077] Among these, even if the delay circuit 49, NOR gate 50, and the circuit that consists of an inverter 
51 are the cases where wrote in before setting the address change detecting signal ATD to "H" level by 
change of internal address L_ADDi, or a chip select signal/CS, and an enable signal/WE is set to "L" level, 
it is for making it there be no nonconformity a pulse carries out [ nonconformity ] sequential generating in 
low enable signal RE, sense amplifier enable signal SE, column enable signal CE, precharge enable signal PE, 
and the latch control signal LC. 

[0078] For that purpose, after the address change detecting signal ATD starts and "L" level is supplied to 
NAND gate 54 from an inverter 30, a write-in enable signal / WE should just be made to be supplied to 
NAND gate 54 through NOR gate 50, an inverter 51, and NAND gate 53. Then, while writing in with the 
signal which delayed a write-in enable signal / WE in the delay circuit 49 and carrying out the OR of the 
enable signal / the WE itself with NOR gate 50 and an inverter 51, it wrote in the degree to which the time 
delay of the delay circuit 49 is adjusted, and the above-mentioned nonconformity does not happen, and an 
enable signal / falling of WE is delayed. In addition, since the output of an inverter 51 also starts 
corresponding to a write-in enable signal / standup of WE, when a write-in enable signal / WE is set to "H" 
level, shifting to a reset action promptly is possible in the above-mentioned circuit. 

[0079] Next, the circuit which consists of a delay circuit 52, NAND gate 53, and NAND gate 54 makes the 
low enable signal RE generate a single shot pulse from the falling edge of the address change detecting 
signal ATD (that is, when for a write-in enable signal / WE to be "H" level and for "H" level to be supplied 
to NAND gate 53 from an inverter 51), when it is not writing. Moreover, this circuit is serving to maintain 
low enable signal RE, sense amplifier enable signal SE, column enable signal CE, precharge enable signal PE, 
and the latch control signal LC on "H" level, while there is a write request, when the address change 
detecting signal ATD is "L" level. That is, if the address change detecting signal ATD is "L" level, "H" 
level will be supplied to NAND gate 53 and NAND gate 54 from an inverter 30. Therefore, if the write-in 
enable signal outputted from an inverter 51 at this time / WE is "L" level, the low enable signal RE will 
become being "H" level with as through NAND gate 53, NAND gate 54, and NAND gate 65. 
[0080] And after the output of NAND gate 54 is delayed by inverters 55-58, it is outputted as a control 
signal CC. This control signal CC is further delayed by the inverters 59-61 which constitute the column 



control circuit 14, and serves as column enable signal CE. Moreover, in the low control circuit 13, the 
circuit which consists of an inverter 62, a delay circuit 63, and NAND gate 64 is a circuit for generating low 
enable signal RE which is needed for refresh, sense amplifier enable signal SE, and precharge enable signal 
PE. That is, this circuit generates a negative single shot pulse with the pulse width equivalent to the time 
delay given in an inverter 62 and the delay circuit 63 from the standup of the address change detecting 
signal ATD, when the refresh control signal REFA is "H" level. And NAND gate 65 compounds the output 
of the refresh control signal REFB, NAND gate 54, and NAND gate 64, and outputs this as a low enable 
signal RE. 

[0081] In addition, the refresh control signal REFA is a signal for controlling whether it refreshes along with 
the access request from the outside of a semiconductor memory. That is, if this signal is "H" level, the low 
enable signal RE will be made to generate a single shot pulse in the standup of the address change 
detecting signal ATD produced by the access request concerned, and refresh will be started. On the other 
hand, even if the single shot pulse has occurred in the address change detecting signal ATD, the low enable 
signal RE is not made to generate a single shot pulse, if this signal is "L" level. 

[0082] Here, as refresh actuation which makes a trigger generating of the address change detecting signal 
ATD, this operation gestalt explains on the assumption that the following implementation gestalten. That is, 
with this operation gestalt, when the refresh actuation accompanying read-out or writing continues, the 
whole memory cell is refreshed by refreshing continuously by each [ these ] memory cycle. And when all 
the memory cells are refreshed, it considers as the condition of once not generating refresh. Then, it shifts 
to the condition of detecting this when the condition (eel hold limit) of the limit that the data of a memory 
cell can be held is approached, and refreshing continuously by the continuous memory cycle, again. 
[0083] It is the case where it becomes unnecessary to perform refresh accompanying the access request 
from the outside since self refresh was started until [ although refresh for 1 refresh cycle was completed 
by refresh accompanying the access request from the outside as a factor which brings down the refresh 
control signal REFA, when there is still time amount in starting refresh of the following refresh cycle, or ] 
this is completed. 

[0084] Here, in order to generate the refresh control signal REFA, the latch circuit holding the refresh 
control signal REFA is prepared in the refresh control circuit 4 interior, and the configuration which 
controls the set-reset of this latch circuit by the address change detecting signal ATD and the output 
signal of a refresh timer can be considered. It is needed (eel hold limit), and before a few, a refresh timer 
generates timing, and refresh actuation generates the set signal of a latch circuit inside the refresh control 
circuit 4 based on the output signal, sets a latch circuit, and, specifically, outputs "H" level to the refresh 
control signal REFA. In addition, the timing which generates a set signal follows maximum of the cycle time 
as a rule of thumb, and determines it. Then, the low control circuit 13 makes a trigger the address change 
detecting signal ATD or the refresh control signal REFB generated based on the refresh control signal 
REFA, and refresh actuation of a memory cell is performed per word line. And when refresh actuation of all 
memory cells is performed, the reset signal of a latch circuit is generated in the refresh control circuit 4 
interior, a latch circuit is reset, and "L" level is outputted to the refresh control signal REFA. 
[0085] In addition, what is necessary is for reset of a latch circuit to be the refresh cycle refreshed for the 
last word line, and just to perform it according to the time amount which refresh actuation finishes. Or 
when refresh actuation is made to complete, the low control circuit 13 generates the completion signal of 
refresh actuation, and when the refresh control circuit 4 receives this completion signal of refresh 
actuation by the refresh cycle to the last word line, you may make it reset a latch circuit, however, during 
the time of the refresh first performed after this standup being completed from from in consideration of the 
case of drawing 7 mentioned later, when the refresh control signal REFA is started — the address change 
detecting signal ATD — generating (seeing drawing 8 ) — it writes in and an enable signal/WE inputs — 
having (seeing drawing 10 and drawing 1 1 ) — if it has not carried out, a latch circuit is reset after this first 
refresh is completed. 

[0086] On the other hand, the refresh control signal REFB is a signal for self refresh. That is, it is possible 
to generate a single shot pulse compulsorily to the low enable signal RE regardless of the output of NAND 



gate 54 and NAND gate 64, and to start self refresh by giving a negative single shot pulse to the refresh 
control signal REFB. 

[0087] Here, in order to generate the refresh control signal REFB, the delay circuit which delays the 
refresh control signal REFA, and the pulse generating circuit which generates a negative single shot pulse 
are established in the refresh control circuit 4 interior, and the configuration which controls the timing 
which generates a negative single shot pulse from a pulse generating circuit by the refresh control signal 
REFA delayed in the delay circuit and the address change detecting signal ATD can be considered. 
[0088] Usually, the refresh control signal REFB serves as "H" level. When the refresh control signal REFA 
is started in this condition, and it is set to "H" level, and predetermined time delay of the standup of this 
refresh control signal REFA is carried out in a delay circuit and the address change detecting signal ATD 
does not occur between this delay, a pulse generating circuit is started in the delayed standup of the 
refresh control signal REFA, and a negative single shot pulse is made to output to the refresh control 
signal REFB. 

[0089] since the trigger which generates the address change detecting signal ATD is not given from the 
outside, delay of the above-mentioned predetermined time will become the time amount of a limit required 
of refresh of a memory cell — it is for measuring until. Moreover, when it writes in between the above- 
mentioned delay and an enable signal/WE is brought down so that it may mention later (see drawing 1 1 ), 
after writing in, in order to perform self refresh, the time amount which this writing takes is also taken into 
consideration, and delay of the timing which starts the above-mentioned refresh control signal REFA, and 
the above-mentioned predetermined time is set up. 

[0090] In addition, this invention is good also as a gestalt which is not limited to the implementation gestalt 
of the refresh actuation mentioned above, and is refreshed for a memory cell a fixed period for every 
(every word line and two or more word line of every [ namely, ]) word line of a predetermined number. In 
this case, although the circuitry which generates the refresh control signal REFB may be the same as what 
was mentioned above, the circuitry for generating the refresh control signal REFA is as follows, for example. 
First, a refresh timer generates the trigger signal for starting refresh a fixed period. Next, like the above- 
mentioned case, a latch circuit is prepared in the refresh control circuit 4 interior, a latch circuit is set 
based on the trigger signal which a refresh timer outputs with the set signal for which refresh actuation is 
needed and which was generated to front timing for a while, and the refresh control signal REFA is made 
into "H" level. In addition, it is decided by carrying out maximum of the cycle time that the timing which 
sets a latch circuit also in this case will be a rule of thumb. 

[0091] Then, according to the timing which the carrier beam low control circuit 13 makes complete refresh 
actuation of as opposed to a memory cell for the address change detecting signal ATD or the refresh 
control signal REFB, the refresh control circuit 4 resets a latch circuit by the reset signal which made it 
generate, and makes the refresh control signal REFA "L" level. In addition, what is necessary is just to 
perform reset of the latch circuit in this case to the timing which was late for from fixed time, when a latch 
circuit is set. Or when the low control circuit 13 makes refresh actuation complete, as the completion 
signal of refresh actuation is generated, a latch circuit may be reset when the refresh control circuit 4 
receives this completion signal of refresh actuation. Incidentally, with this gestalt, after the refresh 
actuation which makes the address change detecting signal ATD a trigger is completed, the refresh control 
signal REFA comes to fall, by each memory cycle. The signal wave form of this refresh control signal REFA 
becomes the same thing as the signal wave form at the time of the refresh cycle shown in drawing 4 . 
[0092] Next, inverters 66-69 delay the low enable signal RE, and generate sense amplifier enable signal SE. 
Moreover, inverters 70 and 71 generate the negative single shot pulse which delayed the low enable signal 
RE by five steps of inverters by delaying the output of an inverter 68 further. The circuit which consists of 
an inverter 72, the delay circuit 73, NAND gate 74, and an inverter 75 generates a single shot pulse with 
the pulse width for the time delay given in an inverter 72 and the delay circuit 73 from the standup of a 
signal in which the low enable signal RE was delayed by five steps of inverters, and outputs this as 
precharge enable signal PE. That is, the single shot pulse of precharge enable signal PE will be produced 
corresponding to falling of the low enable signal RE. 



[0093] Next, in the latch control circuit 12, the circuit which consists of an inverter 76, an inverter 77, the 
delay circuit 78, NAND gate 79, and an inverter 80 generates a positive single shot pulse with the width of 
face which is equivalent to the time delay of an inverter 77 and the delay circuit 78 from falling of column 
enable signal CE. The transistor 81 of an n channel connects the latch control signal LC to touch-down 
potential by a single shot pulse being supplied from an inverter 80, and makes it "L" level. Moreover, the 
inverters 82 and 83 connected in the shape of a loop constitute the latch 84 for holding the latch control 
signal LC, and when a transistor 81 turns on, the value which latch 84 holds is reset by "0." 
[0094] Moreover, the circuit which consists of an inverter 85, an inverter 86, the delay circuit 87, NAND 
gate 88, and an inverter 89 generates a positive single shot pulse with the width of face which is equivalent 
to the time delay of an inverter 86 and the delay circuit 87 from falling of the address change detecting 
signal ATD. The transistor 90 of an n channel connects the input terminal of an inverter 82 to touch-down 
potential by a single shot pulse being supplied from an inverter 89. While the latch control signal LC is set 
to "H" level by this, the value which latch 84 holds is set to "1." That is, the latch control signal LC is a 
signal with which falling of the address change detecting signal ATD to the falling event of column enable 
signal CE serves as "H" level. 

[0095] next, actuation of the semiconductor memory by the above-mentioned configuration — a case — 
dividing — carrying out — sequential explanation — it carries out. <Read-out accompanied by refresh> 
Actuation in case refresh is performed in connection with read-out by changing the read-out address one 
by one is explained referring to the timing chart of drawing 3 first. In addition, drawing 3 has shown the 
timing when performing continuously refresh actuation which made the trigger generating of the address 
change detecting signal ATD by each memory cycle. For this reason, all are being fixed to "H" level and 
the refresh control signals REFA and REFB do not show these signals to especially drawing 3 . Moreover, it 
reads in this case, comes out, and writes in from a certain thing, and an enable signal/WE serves as as 
[ "H" level ]. Furthermore, "Rx.Word" shown in drawing 3 is a word line corresponding to refresh address 
R_ADD, and "Ax.Word" is a word line corresponding to Address Address. Moreover, in this drawing, it shall 
be shown in drawing 3 and, also in reliance, the value of refresh address R_ADD shall have become "R1" 
from before. 

[0096] If time of day t1 comes first, while Address Address starts change from the value till then to "A1", 
a chip select signal/CS will be validated. At this time, the latch control signal LC has "L" level so that 
clearly from the explanation mentioned later. Therefore, Address Address is buffered with an address 
buffer 1, passes latch 2 through, serves as internal address L_ADD, and is supplied to the ATD circuit 3. 
But since a skew may be contained in Address Address, the value of Address Address has not necessarily 
been decided as well as the case where it is general-purpose SRAM, at this event. 

[0097] For this reason, although the address cannot be incorporated to latch 2 at time of day t1, when it 
becomes so, it will incorporate to latch 2 from that value being decided to "A1 by the time the latch 
control signal LC serves as "H" level next. He will allot the waiting period which the value of the address 
' Address supplied from the semiconductor-memory outside has not decided with this operation gestalt to 
refresh from such a thing, and is trying to use effectively the waiting period to which the interior action is 
not performed in general-purpose SRAM. 

[0098] Next, when time of day t2 comes because Address Address (interior address L_ADD of =) changed, 
the ATD circuit 3 makes the address change detecting signal ATD generate a single shot pulse. If the 
address change detecting signal ATD starts, a multiplexer 5 will come to choose a refresh address R_ADD 
side, and the value of address M_ADD will be set to "R1" at time of day t3. Moreover, the low control 
circuit 13 comes to make the low enable signal RE generate a single shot pulse from time of day t4 
because the address change detecting signal ATD started. 

[0099] Then, if the low decoder 7 decodes the value "R1 " of address M_ADD and becomes time of day t5, 
it will activate word line Rx_Word, because the low enable signal RE started. Consequently, in the memory 
cell array 6, the maintenance data of a memory cell connected to word line Rx_Word comes to appear as 
potential on a bit line. On the other hand, if time of day t6 comes, a single shot pulse will be generated by 
sense amplifier enable signal SE because the single shot pulse occurred in the low enable signal RE. 



Thereby, the sense amplifier in the sense amplifier reset circuit 9 is activated, and refresh of each memory 
cell connected to word line Rx_Word is performed. In addition, since the refresh itself is completely the 
same as what is performed by DRAM and it is a well-known technical matter, what is explained in detail 
here is not done. 

[0100] Then, when the single shot pulse generated in the low enable signal RE at time of day t7 falls, in 
order for the low decoder 7 to make word line Rx_Word deactivate, word line Rx_Word is deactivated at 
time of day t8. Moreover, at the previous time of day t7, if the low control circuit 13 becomes time of day 
t9, in response to the fact that the low enable signal RE fell, it will bring down sense amplifier enable signal 
SE. For this reason, the sense amplifier in the sense amplifier reset circuit 9 which finished refresh is 
deactivated. Moreover, the low control circuit 13 makes precharge enable signal PE generate a single shot 
pulse at time of day t10 in response to falling of the low enable signal RE. 

[0101] Thereby, the precharge circuit in the sense amplifier reset circuit 9 precharges a bit line in 
preparation for the next access. In addition, even if a single shot pulse is generated by the low enable 
signal RE, he is trying not to make column enable signal CE generate a single shot pulse unlike the case of 
read-out, since it is not necessary to output the data of a memory cell to the semiconductor-memory 
exterior in process of refresh. For this reason, the column decoder 8 considers each column selection 
signal as as [ a non-active state ], and as illustrated, the column selection signal Yj (Ax) serves as as [ "L" 
level ]. 

[0102] Next, if the single shot pulse of the address change detecting signal ATD falls at time of day t1 1, 
although not shown in drawing 3 , the output enable signal OE will become effective. Then, the R/W control 
circuit 1 1 makes a control signal CWO "H" level in preparation for read-out from a memory cell. Moreover, 
I/O buffer 10 comes to send out the data which the sense amplifier reset circuit 9 outputs through Bus 
WRB to bus I/O. But at this event, the data on Bus WRB is not decided yet. Furthermore, in response to 
the fact that the address change detecting signal ATD fell, when the refresh control circuit 4 becomes time 
of day 112, it updates refresh address R_ADD and sets the value to "R1+1." 

[0103] In addition, although it assumed that the value of refresh address R_ADD was "R1" previously, 
renewal of sequential also of this value is carried out from the data at the time of reset "0" ignited by 
falling of the address change detecting signal ATD the same with having explained now. Moreover, in the 
same time of day t12, a multiplexer 5 comes to choose an internal address L.ADD side in response to 
falling of the address change detecting signal ATD. Since the value of Address Address is decided as it 
mentioned above, when it became at this event, that value "A1" comes to be outputted as address M_ADD. 
[0104] Next, if time of day t13 comes, corresponding to falling of the low enable signal RE in the previous 
time of day t7, the single shot pulse of precharge enable signal PE will fall, and the precharge circuit in the 
sense amplifier reset circuit 9 will terminate precharge. On the other hand, in response to the fact that the 
address change detecting signal ATD fell at the previous time of day t1 1 , if the latch control circuit 1 2 
becomes time of day t14, it will start the latch control signal LC. Therefore, latch 2 comes to hold the 
value of internal address L_ADD (therefore, address M_ADD) until the latch control signal LC falls again, 
even if Address Address changes after this. 

[0105] The low control circuit 13 makes the low enable signal RE similarly generate a single shot pulse at 
time of day t15 in response to falling of the address change detecting signal ATD. Thereby, the low 
decoder 7 activates word line Ax_Word corresponding to the address "A1" shortly at time of day t16, and 
the maintenance data of a memory cell connected to the word line concerned by it comes to appear as 
potential on a bit line. Next, the low control circuit 13 makes sense amplifier enable signal SE generate a 
single shot pulse at time of day t17 corresponding to the standup of the low enable signal RE. For this 
reason, the sense amplifier in the sense amplifier reset circuit 9 senses the data of each memory cell 
connected to word line Ax_Word, and amplifies the potential on a bit line to the logical level (namely, touch- 
down potential or power supply potential) of "0"/"1." 

[0106] Moreover, the low control circuit 13 makes a control signal CC generate a single shot pulse, and is 
outputted to the column control circuit 14 so that it may correspond to the single shot pulse of the low 
enable signal RE. The column control circuit 14 makes column enable signal CE generate a single shot 



pulse at time of day t1 8 based on a control signal CC. In this way, when column enable signal CE serves as 
"H" level, the column decoder 8 decodes the train address included in internal address L_ADD, and makes 
reference] generate a single shot pulse for Yj (Ax) shown in column selection-signal [ drawing 3 
corresponding to the train address concerned at time of day t19. Consequently, the output of the sense 
amplifier corresponding to the train address concerned is chosen among the sense amplifiers in the sense 
amplifier reset circuit 9, and it connects with Bus WRB. 

[0107] Next, since the low control circuit 13 brings down the low enable signal RE, the low decoder 7 
makes word line AX_Word deactivate at time of day t21 , if time of day t20 comes. Moreover, if time of day 
t22 comes, the sense result of the sense amplifier chosen previously will come to appear on Bus WRB. 
Moreover, at this time of day, corresponding to the low enable signal RE having fallen previously, the low 
control circuit 13 brings down sense amplifier enable signal SE, and terminates the sense actuation by the 
sense amplifier in the sense amplifier reset circuit 9. 

[0108] Moreover, if the low control circuit 13 brings down a control signal CC corresponding to the low 
enable signal RE having fallen previously, as for the column control circuit 14, column enable signal CE will 
be brought down. For this reason, as a result of the column decoder's 8 cancelling a column selection 
signal [Yj in drawing (Ax)] at time of day t23, between the sense amplifier in the selected sense amplifier 
reset circuit 9 and Buses WRB is separated. Moreover, in the almost same time of day, I/O buffer 10 
outputs the data Dout of the memory cell by which reading appearance was carried out on Bus WRB (A1) 
to the semiconductor-memory exterior via bus I/O. 

[0109] Next, if time of day t24 comes, the low control circuit 13 will start precharge enable signal PE 
corresponding to the low enable signal RE having fallen previously, and will precharge a bit line again in 
preparation for the next access. Moreover, in this time of day, the latch control circuit 12 makes the latch 
control signal LC "L" level, in response to the fact that column enable signal CE fell. Subsequently, if time 
of day t25 comes, the low control circuit 13 will bring down precharge enable signal PE at time of day t25 
so that it may respond to the low enable signal RE having fallen at the previous time of day t20. For this 
reason, the precharge circuit in the sense amplifier reset circuit 9 terminates precharge of a bit line. 
[01 10] Cycle actuation which that of the actuation after this was completely the same as the actuation in 
the time of day t1-t25 mentioned above, and made time amount Tcycle the unit is performed repeatedly. 
That is, if "A2" was given as the address Address, after a single shot pulse will be outputted to the 
address change detecting signal ATD corresponding to change of Address Address and refresh will be 
performed about the address "R1+1", while a refresh address is updated by "R1+2", reading appearance of 
the memory cell corresponding to the address "A2" is carried out, and Data Dout (A2) is outputted outside 
through bus I/O. 

[01 1 1] Then, if "A3" was given as the address Address, after a single shot pulse will be outputted as an 
address change detecting signal ATD corresponding to change of Address Address and refresh of the 
address "R1+2" will be performed, while a refresh address is updated by "R1+3", reading appearance of 
the memory cell corresponding to the address "A3" is carried out, and Data Dout (A3) is outputted outside 
through bus I/O. 

[01 12] As mentioned above, with this operation gestalt, when Address Address changes, after carrying out 
precedence implementation of the refresh to the refresh address decided with an internal address counter, 
the usual access is performed about Address Address. This is because the case at the time of the writing 
explained next is taken into consideration. That is, in asynchronous general-purpose SRAM, it writes in, and 
an enable signal/WE is overdue to change of Address Address, and becomes effective in asynchronous. 
[01 1 3] For this reason, according to the configuration refreshed after processing the usual access like the 
1st conventional example or the 2nd conventional example, if a write-in enable signal / WE is validated to 
early timing, since refresh is started after writing is completed, there will be especially no problem. However, 
when a write-in enable signal / WE is validated further behind time, write-in actuation and refresh 
actuation may lap. Then, although writing must be delayed until refresh is completed in such a case, a 
logical design will also become so difficult, when timing control is complicated by making it such and circuit 
magnitude increases. Therefore, in order to make refresh and writing complete in the predetermined time 



amount Tcycle, it should make the configuration previously refreshed rather than writing, and while circuit 
magnitude is reducible with it, the logical design itself becomes easy. 

[01 14] <Read~out without refresh> Next, the example of operation in the case of controlling refresh by the 
refresh timer in the refresh control circuit 4 is shown in the timing chart of drawing 4 . This drawing has 
shown the changing timing which shifts to the condition of not performing such refresh actuation, from the 
condition of performing continuously refresh actuation which made the trigger generating of the address 
change detecting signal ATD by each memory cycle. For this reason, to the refresh control signal REFA 
continuing being "H" level, by drawing 4 , the latch circuit in the refresh control circuit 4 was reset 
between the time of day t12-t14 which the refresh for 1 refresh cycle completed, and the refresh control 
signal REFA is brought down at drawing 3 . In addition, the refresh for 1 refresh cycle shall point out 
refreshing by a unit of 1 time about all word lines. Incidentally, the refresh control signal REFB is 
considered as as [ "H" level ] like the case of drawing 3 . 

[0115] although it is dependent also on the configuration and capacity of a memory cell array, whenever 
Address Address changes, it must not necessarily refresh that what is necessary is just to carry out 
refresh for 1 refresh cycle by the predetermined within a time one for several ms - about dozens of ms. 
Therefore, the refresh control signal REFA is brought down and refresh is stopped until it will start refresh 
of the following refresh cycle, if a part for 1 refresh cycle was refreshed by refreshing with access from the 
outside as shown in drawing 3 . By carrying out like this, excessive refresh is no longer performed and 
power consumption can be reduced. 

[01 1 6] As mentioned above, in the case of drawing 4 , the timing wave before and behind that is shown 
about the case where refresh for 1 refresh cycle is completed by refresh to the address "R1" so that it 
may understand. The low control circuit 13 ceases to make the low enable signal RE generate a single shot 
pulse by the refresh control signal REFA being set to "L" level, even if the address change detecting signal 
ATD starts. For this reason, sense amplifier enable signal SE and precharge enable signal PE corresponding 
to the low enable signal RE also cease to generate the low control circuit 13. 

[01 17] Moreover, in order for the low decoder 7 to activate word line Rx_Word, refresh for word line 
Rx_Word is no longer performed after all. In addition, since the address counter in the refresh control 
circuit 4 stops count actuation by the refresh control signal REFA having been set to "L" level, the value 
of refresh address R_ADD becomes with the value "R1+1" updated at time of day t12. Moreover, when the 
refresh address R.ADD side is chosen also about address M_ADD, the value serves as as [ "R1+1" ]. Then, 
in making refresh of the following refresh cycle start, in order that the refresh control circuit 4 may return 
the refresh control signal REFA to "H" level, actuation as shown in drawing 3 comes to be performed again. 
[01 18] In addition, also when refresh actuation is resumed in this way, a refresh counter is not reset but 
increment actuation is performed to the value currently held till then at the refresh counter, that is, for 
example, self refresh actuation — a refresh cycle (namely, cycle refreshed for all word lines) — on the way 
— even if interrupted, when it came out, and a refresh counter is not reset and the next refresh (reading 
appearance may be carried out or you may be any of refresh and self refresh accompanying Normal access 
of writing.) actuation is resumed, the increment of the value which remains in the refresh counter is carried 
out. 

[01 19] <Writing accompanied by refresh> Next, the actuation in the case of refreshing with writing is 
explained, referring to the timing chart shown in drawing 5 . In addition, since all are being fixed to "H" level 
for the refresh control signals REFA and REFB also in this case as well as the case of drawing 3 , 
especially drawing 5 does not show these signals. Moreover, drawing 5 is based on the actuation shown in 
drawing 3 by considering this as writing instead of read-out shown in drawing 3 . For this reason, the 
actuation in the time of day t31-t38 shown in drawing 5 is the same as the actuation in the time of day t1- 
t25 shown in drawing 3 except for the following points. 

[0120] As mentioned above, a write-in enable signal / WE is inputted into asynchronous within a memory 
cycle regardless of change of Address Address. Then, while the time of day t32 after refresh is completed 
here comes, writing in, supplying "Din (A1)" to data and being put on bus I/O, it assumes that write in at 
time of day t33, and an enable signal/WE falls. And if a negative pulse is inputted into a write-in enable 



signal / WE and it falls at time of day t33 t it will be made reversed [ delay this write-in enable signal / WE 
and ], and the low control circuit 13 will be outputted as a low enable signal RE. 

[0121] But since a single shot pulse is generated by the low enable signal RE in this case in falling of the 
address change detecting signal ATD as well as drawing 3 , both will be compounded and a single shot 
pulse will be outputted to the low enable signal RE. In this way, the low enable signal's RE generation of a 
single shot pulse activates the word line "Ax_Word" corresponding to the address "A1" like the case where 
't * s drawing 3 . Moreover, it can come, simultaneously a single shot pulse is generated one by one by 
sense amplifier enable signal SE, column enable signal CE, the column selection signal Yj (Ax), and 
precharge enable signal PE. 

[0122] On the other hand, when a write-in enable signal / WE becomes effective, as for the R/W control 
circuit 11, a control signal CWO is brought down at time of day t34. Consequently, I/O buffer 10 comes to 
send out the write-in data on bus I/O to Bus WRB side, and when it becomes time of day t35, change 
produces it to the data on Bus WRB. If the column selection signal Yj (Ax) is set to "H" level at the next 
time of day t36, writing will be performed to the memory cell specified in Address Address. Moreover, after 
writing is completed, a bit line is precharged like the case of the point. 

[0123] Then, time of day t37 comes and it writes in, if an enable signal/WE starts, it will write in, and data 
is decided, and the low control circuit 13 brings down the low enable signal RE after that. Moreover, sense 
amplifier enable signal SE, column enable signal CE, the column selection signal Yj (Ax), and precharge 
enable signal PE will fall one by one by time of day t38 like the time of the address change detecting signal 
ATD falling in drawing 3 because the low enable signal RE falls. Moreover, in response to the fact that it 
wrote in at the previous time of day t37 and an enable signal/WE started, when the R/W control circuit 1 1 
becomes time of day t39, it starts a control signal CWO. 

[0124] Although read-out from the address "A2" is performed after this, this actuation is completely the 
same as the time of read-out from the address "A2" explained by drawing 3 . It will continue at this read- 
out and the writing to the address "A3" will be carried out. The actuation in the time of day t41-t48 in this 
case also becomes a thing according to the writing to the address "A1" explained now. However, a write-in 
enable signal / WE is inputted in this case to timing earlier than the time of the writing to the address 
"A1." That is, it is the timing to which it writes in during refresh in this case, and an enable signal/WE falls, 
and a difference arises in a part of actuation compared with the writing mentioned above. 
[0125] That is, while it writes in at the time of day t42 under refresh in this case and an enable signal/WE 
falls, it writes in on bus I/O at time of day t43, and "Din (A3)" which is data is supplied. Then, the R/W 
control circuit 1 1 writes in, it is made to correspond to an enable signal / falling of WE, and a control signal 
CWO is brought down at time of day t44. Consequently, if time of day t45 comes, data "Din (A3)" will come 
to be sent out on Bus WRB from I/O buffer 10. At this event, since word line Ax.Word, column enable 
signal CE, and the column selection signal Yj (Ax) are not activated by all, a memory cell does not succeed 
in writing. 

[0126] But like [ the semiconductor memory of this operation gestalt ] general-purpose SRAM, after a 
write-in enable signal / WE is inputted, it writes in, and the period which can incorporate data is decided on 
specification. Therefore, even if it is going to write in when refresh is completed and it writes in to a 
memory cell actually, and it is going to incorporate data, then it writes in and the value of data may not be 
guaranteed. So, with this operation gestalt, it writes in, while refreshing a write-in enable signal / WE and it 
is effective, data is incorporated on Bus WRB, and after refresh is completed, it writes in from Bus WRB to 
the memory cell of Address Address. 

[0127] That is, since the write-in data on Bus WRB has logical level (namely, touch-down potential or 
power supply potential) of "0"/"1", if sequential activation of word line Ax_Word, sense amplifier enable 
signal SE, column enable signal CE, and the column selection signal Yj (Ax) is carried out next, it can be 
written in from Bus WRB to a memory cell. And it is the same as that of the case of the writing to the 
address "A1" after this, and if the single shot pulse of the low enable signal RE is generated from falling of 
the address change detecting signal ATD, precharge of the bit line following the writing to the address 
"A3" and this will be performed. 



[0128] In addition, in this process, it writes in at time of day t46, an enable signal/WE starts, and, in 
response, the R/W control circuit 1 1 starts a control signal CWO at time of day t47. Moreover, without 
being generated immediately, since the address change detecting signal ATD already serves as "H" level 
when it writes in at time of day t42 and an enable signal/WE falls, after the address change detecting signal 
ATD serves as "L" level, the low enable signal RE is delayed in the low control circuit 13, and is outputted 
as a low enable signal RE. But since a single shot pulse is generated by the low enable signal RE also in 
this case in falling of the address change detecting signal ATD as well as the time of the writing of the 
address "A1 ", what compounded both will be outputted as a low enable signal RE. 

[0129] <Writing without refresh> Next, the refresh timer in the refresh control circuit 4 shows the thing 
about the case of writing to the timing chart of drawing 6 about the example of operation which controls 
refresh. The point of difference between this drawing and drawing 5 is completely the same as drawing 3 
and the point of difference of drawing 4 . Tha t is, it differs from the case where it is drawing 5 that the 
refresh control signal REFA is brought down after completion of refresh in drawing 6 , that refresh address 
R_ADD is no longer updated from "R1+1" by drawing 6 , and that refresh is no longer performed to a 
refresh address "R1+1" and "R1+2" by drawing 6 . 

[0130] <Self refresh> Next, there is no access request from the semiconductor-memory outside over 
predetermined time amount (henceforth "refresh time amount"), and actuation in case self refresh by the 
refresh timer is performed is explained. In addition, what is necessary is just to set up this "predetermined 
time amount" based on the data-hold property (for example, data maintain period) of a memory cell. As 
mentioned above, when there is address change in connection with the access request from the outside, 
before processing the access request concerned, with this operation gestalt, it is made to refresh. However, 
since it is also considered that the access request from the outside does not occur for a long time, the 
data of the memory cell array 6 cannot be held only by refreshing, when there is an access request. Then, 
when refresh time amount has passed using the refresh timer in the refresh control circuit 4 since the 
event of the access request from the outside suiting at the end, he is trying to start self refresh with this 
operation gestalt. 

[0131] Drawing 7 shows the timing of operation at this time. At the time of day t51-t52 of this drawing, 
change of the address Address accompanying the read-out demand from the outside is detected, and 
refresh and read-out are performed. The actuation within this period is completely the same as read-out to 
the address "A1" shown in drawing 4 , and the refresh control signal REFA serves as "L" level after this 
actuation. Moreover, when a single shot pulse is generated by the address change detecting signal ATD, 
the refresh control circuit 4 has reset the value of a refresh timer. 

[0132] Then, when the condition that there is no access request from the semiconductor-memory outside 
continues, the refresh control circuit 4 starts the refresh control signal REFA at time of day t53, and is 
made to change in the condition which can be refreshed. In spite of having considered as such a condition, 
when the condition that there is no access request continues, the refresh control circuit 4 starts the 
above-mentioned pulse generating circuit by making into a trigger the standup of a signal in which the 
refresh control signal REFA was delayed in the above-mentioned delay circuit, and makes the refresh 
control signal REFB generate a negative single shot pulse at time of day t54. Thereby, the low control 
circuit 13 makes the low enable signal RE generate a single shot pulse at time of day t55, and starts self 
refresh. 

[0133] At this time, since the refresh control signal REFB was set to "L" level, a multiplexer 5 comes to 
choose a refresh address R.ADD side, and it outputs "R1+1" as address M_ADD. And the precharge 
following this self refresh and it is completely the same as the actuation shown in drawing 3 etc. In this 
way, if time of day t59 comes, precharge enable signal PE will fall and self refresh and precharge will be 
completed. Since there is no access request from the outside as usual even if it becomes at this event, it 
is different in time of day t51-t52 etc., and access to Address Address is not performed. 
[0134] Then, the pulse generating circuit in the refresh control circuit 4 starts the refresh control signal 
REFB at time of day t56. Next, if the standup of the refresh control signal REFB is received, the refresh 
control circuit 4 will update refresh address R_ADD at time of day t57, and will set the value to "R1+2." 



And after the refresh control signal REFA is started at time of day t53 in this case, the address change 
detecting signal ATD does not occur, and it does not shift to the condition of performing refresh actuation 
accompanying address change continuously. Therefore, when the refresh control circuit 4 becomes time of 
day t58, it changes the refresh control signal REFA to "L" level, and it is changed into the condition that 
this or later controls refresh actuation with a refresh timer succeedingly. Furthermore, a multiplexer 5 
comes to choose an internal address L.ADD side from time of day t59 in response to the standup of the 
refresh control signal REFB. 

[01 35] Here, if an access request is between time of day t53-t54 from the semiconductor-memory exterior 
and change is accepted in Address Address, the actuation will become like the timing chart shown in 
drawing 8 . That is, if Address Address changes to "An" at time of day t60 and the ATD circuit 3 makes 
the address change detecting signal ATD generate a single shot pulse at time of day t61 t the refresh 
control circuit 4 will be maintained with i "H" leyej, without bringing down the refresh.cpntroJ._sig 
like [ at the time of drawing 7 ]. For this reason, refresh to the address "R1+1" and read-out from the 
address "An" will be performed like time of day t51-t52 after time of day t61. Consequently, if time of day 
t62 comes, "Dout (An)" which is the stored data of the address "An" will come to be outputted to bus I/O. 
In addition, in drawing 8 , it assumes that approached the timing of a eel hold limit and the refresh control 
signal REFA was started at time of day t53. Therefore, since it will refresh continuously in connection with 
the memory cycle which continues next, the refresh control signal REFA is maintained with "H" level. 
[01 36] <Writing when a write-in enable signal is inputted late> Next, writing when it writes in referring to 
the timing chart of drawing 9 and an enable signal/WE is inputted behind time is explained. In this case, on 
these descriptions, since a memory cycle becomes long, that actuation is called "Long Write actuation", as 
shown in drawing 9 . In addition, the refresh control signals REFA and REFB of all are still "H" level also in 
this case. 

[0137] First, when the value of Address Address changes to "A1" at time of day t71, refresh is performed 
about a refresh address "R1 " completely like the case where it mentions above. However, it writes in, even 
if this refresh is completed, and since an enable signal/WE is still "H" level, read-out for the address "A1" 
is succeedingly performed to refresh like drawing 3 etc. Consequently, if time of day t72 comes, "Dout 
(A1)" which is the stored data of the address "A1" will come to be outputted to bus I/O. However, at the 
side which accessed the semiconductor memory, since the writing to a memory cell is considered, the 
read-out data at this event is an access side, and is not used actually. But it is an access side, and after 
incorporating this read-out data and performing a certain operation, it may be made to write in 
succeedingly. That is, it is also possible by delaying a write-in enable signal intentionally to realize lead 
modification light actuation within 1 memory cycle. 

[0138] Then, writing will be started because time of day t73 comes and a write-in enable signal / WE falls 
at last, and actuation almost same in the 2nd write cycle shown in drawing 6 will be performed. However, 
there is no change of the address Address accompanying a write-in enable signal / falling of WE in this 
case, and that value is still "A1." Therefore, the ATD circuit 3 does not make the address change 
detecting signal ATD generate a single shot pulse, and the address change detecting signal ATD serves as 
as [ "L" level ]. For this reason, a multiplexer 5 will continue choosing an internal address L_ADD side, and 
the value of address M_ADD serves as as [ "A1 " ] in preparation for next writing. 
[0139] Moreover, if a write-in enable signal / WE is inputted behind time, the low enable signal RE 
generated in falling of the address change detecting signal ATD between time of day t71-t72 will have 
returned to "L" level by completion of read-out which follows refresh. Then, it is made for the low control 
circuit 13 to generate the low enable signal RE in this case based on a write-in enable signal / WE. 
[0140] namely, — this event — the address change detecting signal ATD — "L" — since it is level, "H" 
level is supplied to the delay circuit 52, NAND gate 53, and NAND gate 54 from the inverter 30 shown in 
drawing 2 . For this reason, if it writes in at time of day t73 and an enable signal/WE falls, this write-in 
enable signal / WE will be outputted as a low enable signal RE at time of day t77, after being able to give 
delay by the delay circuit 49, passing NOR gate 50 and an inverter 51 and reversing that level through 
NAND gate 53, NAND gate 54, and NAND gate 65. In addition, since a single shot pulse is not generated by 



the address change detecting signal ATD in this case, the latch control signal LC has returned to "L" level. 
However, since incorporation actuation to the latch 2 of Address Address has already been performed in 
the case of read-out of the dummy following refresh, there is especially no problem. 

[0141] Here, in time of day t74, it writes in bus I/O and "Din (A1)" which is data is already supplied to it, if 
the R/W control circuit 1 1 writes in and a control signal CWO is brought down at time of day t75 in 
response to an enable signal / falling of WE, when time of day t76 comes, it will write in on Bus WRB from 
I/O buffer 10, and data "Din (A1)" will come to be sent out. For this reason, writing is started by the single 
shot pulse of the low enable signal RE, and as drawing 6 explained, writing is performed to the address 
"A1"byit. 

[0142] With this operation gestalt, it cannot predict whether in writing, it writes in at which event and an 
enable signal/WE is inputted in the top where it is unknown any of read-out/writing the access requests 
from the outside are as well as asynchronous SRAM etc. as mentioned above at the initiation event which 
is the memory cycle from which Address Address begins to change. For this reason, with this operation 
gestalt, when the access request read and came out for the time being, regard it as a certain thing, it is 
made to perform read-out from falling of the address change detecting signal ATD, it writes in after that 
and an enable signal/WE is inputted, it is writing in. 

[0143] <Case where writing is performed after refresh by the refresh timer since the write-in enable signal 
was inputted late> Next, another timing of Long Write actuation is explained with reference to the timing 
chart of drawing 10 . In this drawing, since self refresh was started by the refresh timer before a write-in 
enable signal / WE was inputted, when it writes in the midst to which self refresh is performed and an 
enable signal/WE falls, it corresponds. 

[0144] First, it is completely the same as that of the actuation shown in drawing 9 except for the following 
point about the refresh in time of day t81-t83, and read-out of a dummy. That is, refresh for 1 refresh 
cycle is completed by refresh which begins from time of day t81. For this reason, refresh is stopped until it 
will be necessary to bring down the refresh control signal REFA and to refresh the following refresh cycle, 
if the refresh control circuit 4 becomes time of day t82. Then, if the condition that there is no access 
request from the semiconductor-memory outside continues, the refresh control circuit 4 will start the 
refresh control signal REFA at time of day t84. 

[0145] However, in order that next may not have an access request succeedingly, the refresh control 
circuit 4 makes the refresh control signal REFB generate a negative single shot pulse at time of day t85. 
Then, by the refresh control signal REFB having been set to "L" level, a multiplexer 5 chooses a refresh 
address R_ADD side, and the low control circuit 1 3 makes the low enable signal RE generate a single shot 
pulse, and it starts the self refresh to the address "R1+1." Then, although it will write in if time of day t86 
comes, and an enable signal/WE falls, the self refresh and the writing which can be set in this case become 
the same as what was shown at the time of day t41-t48 of drawing 5 . 

[0146] That is, since it will write in on bus I/O from the semiconductor-memory exterior and data will be 
supplied if time of day t88 comes, the R/W control circuit 1 1 brings down and writes in a control signal 
CWO, and transmits data to Bus WRB from I/O buffer 10. Moreover, in order to choose an internal address 
L_ADD side in response to the standup of the refresh control signal REFB in time of day t87, a multiplexer 
5 comes to output "A1" as address M_ADD, when it becomes time of day t89. If self refresh is completed 
next, according to the low enable signal RE generated from the refresh control signal REFB, it will write in 
to the memory cell of the address "A1", and data "Din (A1)" will be written in from Bus WRB. 
[0147] <Case where refresh by the refresh timer is performed in after writing although the write-in enable 
signal was inputted late> Next, with reference to the timing chart of drawing 1 1 , still more nearly another 
example of timing of Long Write actuation is explained. In this drawing, after a write-in enable signal / WE is 
inputted and writing starts, it is the case where there is a refresh demand by the refresh timer, and when 
self refresh is performed after completion of writing, it corresponds. 

[0148] First, the refresh in time of day t91-t92 and read-out of a dummy are completely the same as the 
case of drawing 10 . Then, if the condition that there is no access request from the semiconductor- 
memory outside continues, the refresh control circuit 4 will start the refresh control signal REFA at time of 



day t93. And if it writes in at time of day t94 and an enable signal/WE falls before a refresh timer clocks 
refresh time amount, the writing of data "Din (A1)" to the address "A1" will be performed in advance of 
self refresh. In addition, this writing itself is the same as the Long Write actuation shown in drawing 9 or 
drawing 10. Moreover, when a write-in enable signal / WE falls, the refresh control circuit 4 delays the 
standup of the refresh control signal REFA in an internal delay circuit so that a negative single shot pulse 
may not occur in the refresh control signal REFB, until only the time amount which is required for 
precharge following the writing to the memory cell array 6 and this passes. 

[0149] In this way, when writing is completed, the pulse generating circuit in the refresh control circuit 4 
makes the refresh control signal REFB generate a negative single shot pulse at time of day t95. Thereby, a 
multiplexer 5 comes to choose a refresh address R_ADD side. Moreover, the low control circuit 13 makes 
the low enable signal RE generate a single shot pulse, and starts the self refresh to the address "R1+1" 
outputted from the multiplexer 5. After such self refresh is completed, in response to the standup of the 
refresh control signal REFB, the refresh control circuit 4 updates the value of refresh address R_ADD to 
"R1+2" at time of day t96 t and a multiplexer 5 chooses an internal address L_ADD side at time of day t97. 
[0150] The [2nd operation gestalt] This operation gestalt realizes the same function as the page mode 
adopted by general-purpose DRAM etc. Drawing 12 is the block diagram having shown the configuration of 
the semiconductor memory by this operation gestalt, and has attached the same sign about the same 
component as what was shown in drawing 1 , and the signal name. With this operation gestalt, I/O is 
burstily made possible only by changing Address PageAddress about the bit which makes Address 
UAddress the same by dividing into the address UAddress by the side of a high order bit, and the address 
PageAddress by the side of a lower bit the address Address explained with the 1 st operation gestalt. 
[0151] For example, since Address PageAddress is made into 2-bit width of face with this operation gestalt, 
it is carrying out adjustable [ of the address PageAddress ] within the limits of "00" -[ B] "11" B ("B's" 
meaning a binary number here), and is burstily accessible in the data for the continuous four address. In 
addition, it may not be limited to 2 bits, and as long as "2 bits" of width of face of Address PageAddress is 
within the limits of - "the , number of bits of the train address included to Address Address", it may be the 
number of bits of arbitration. Moreover, with this operation gestalt, 4 sets of buses (here i= 0-3) WRBi are 
formed instead of the bus WRB shown in drawing 1 in connection with having made 4-bit data selectable in . 
Address PageAddress. When the value of Address PageAddress is "00"B-"11"B, each bit data of the 
memory cell specified in these addresses will be outputted [ for this reason, ] and inputted through buses 
WRB0-WRB3, respectively. 

[0152] Next, an address buffer 141, latch 142, the ATD circuit 143, the column decoder 148, and the sense 
amplifier reset circuit 149 are the same configurations as the address buffer 1 shown in drawing 1 , latch 2, 
the ATD circuit 3, the column decoder 8, and the sense amplifier reset circuit 9. With this operation gestalt, 
since Address UAddress is used instead of the address Address in the 1st operation gestalt, only in the 
part which has a difference in the bit width of face of these addresses, the configurations of these circuits 
differ. Moreover, the sense amplifier reset circuit 1 49 has some point of difference further. 
[0153] The data for 4 bits will be outputted [ that is, ] with this operation gestalt and inputted on buses 
WRB [ WRB0-] 3 about each train address included in internal address L_ADD, respectively. For this reason, 
the sense amplifier reset circuit 149 chooses simultaneously four bit lines which adjoin within the memory 
cell array 6 according to the column selection signal outputted from the column decoder 148, and connects 
4 sets of sense amplifiers and the buses WRB0-WRB3 which were connected to these bit lines, 
respectively. In addition, since Address PageAddress is not inputted into the ATD circuit 143, when 
changing Address PageAddress and accessing burstily, a single shot pulse is not generated by the address 
change detecting signal ATD. 

[0154] In addition, if the point that the bit width of face of the address differs is removed, an address 
buffer 151 is the same configuration as an address buffer 1, and buffers Address PageAddress. Moreover, 
the bus decoder 152 decodes the page address for 2 bits outputted from an address buffer 151, and 
outputs four bus selection signals. Furthermore, the bus selector 153 connects between any 1 of buses 
WRB0-WRB3, and I/O buffers 10 by Bus WRBA according to these bus selection signal. 



[01 55] Next, actuation of the semiconductor memory which adopted the above-mentioned configuration 
with reference to the timing chart of drawing 13 is explained. Since actuation of this drawing is 
proportionate to actuation of drawing 4 explained with the 1st operation gestalt, here explains it focusing 
on a point of difference with the actuation in drawing 4 . In addition, "Y1 "- "Y4" shown in drawing 13 is 
which value of the "00" -[ B] "11" B, and since it is easy, it assumes that the value of "Y1"- "Y4" is 
"00"B-"11"B here, respectively. 

[0156] At time of day t101, "A1" is first given to Address Address like drawing 4 . At this time, Address 
PageAddress is "Y1." thereby, the refresh and read-out corresponding to the address "A1" are performed, 
and if time of day t1 02 comes, reading appearance of the data memorized by four memory cells (namely, a 
lower address — " — 00"B- " — 11"B) specified in the address A1 will be carried out on buses WRB 
[ WRB0-] 3, respectively. At this time, the value of Address PageAddress decodes the "00 value B of 
"address PageAddress"Y1 which is B and received the bus decoder 152 through the address buffer 151" 
"00." Consequently, the bus selector 153 chooses a bus WRB0, and outputs the bit data currently 
outputted there to Bus WRBA. Consequently, if time of day t103 comes, on bus I/O, the value [Dout (A1)] 
of the address A1 will come to be outputted. 

[0157] The data of the memory cell which makes the same the address UAddress portion of the address 
"A1" can be read by changing Address PageAddress suitably after this. That is, if "Y2" (="01 "B) is given 
to Address PageAddress at time of day t104, the bus selector 153 will choose the bit data on a bus WRB1 
at time of day t105, it outputs to Bus WRBA, and if time of day t106 comes, the data "Dout (Y2)" with 
which the lower address is memorized to the address of "01" B will be outputted to bus I/O. 
[0158] If "Y3" (="10"B) is given to Address PageAddress at time of day t107 similarly hereafter, the data 
"Dout (Y3)" with which a bus WRB2 is connected to Bus WRBA at time of day t108, and the lower address 
is memorized to the address of "10" B at time of day t109 will be outputted to bus I/O. Moreover, if "Y4" 
(="1 1"B) is given to Address PageAddress at time of day t1 10, the data "Dout (Y4)" with which a bus 
WRB3 is connected to Bus WRBA at time of day t1 1 1, and the lower address is memorized to the address 
of "1 1" B at time of day t1 12 will be outputted to bus I/O. In addition, although it was a thing at the time 
of applying to drawing 4 in explanation of the 2nd operation gestalt mentioned above, of course, you may 
apply to each **** shown in drawing 5 - drawing 1 1 . 

[0159] the [3rd operation gestalt] — after the access request supplied from the outside carries out reading 
appearance, and is not because it is [ whether it is a demand or ] a write request but is refreshed with 
each operation gestalt mentioned above by making into a trigger change (the case where a chip select 
signal/CS is validated being included.) of Address Address, reading appearance is carried out or it is writing 
in. 

[01 60] On the other hand, with this operation gestalt, it reads compared with each operation gestalt 
mentioned above by being made to refresh after reading, when it reads and there is a demand, and doing so, 
and the improvement in speed (shortening of access time) is in drawing. In addition, when there is a write 
request, it is made to write in after refreshing like each operation gestalt mentioned above. 
[0161] Drawing 14 is the block diagram having shown the configuration of the semiconductor memory by 
this operation gestalt. Since the configuration of the semiconductor memory shown in this drawing is the 
same as the configuration and basic target of the 1 st operation gestalt ( drawing 1 ), it has given the same 
sign to the same component as drawing 1 in drawing 14 . In addition, although this operation gestalt is 
explained on the basis of the semiconductor memory of the 1st operation gestalt below, the technical 
thought of this operation gestalt may be applied to the semiconductor memory of the 2nd operation gestalt. 
[01 62] By the specification of general-purpose SRAM, it writes in and an enable signal is given in 
asynchronous to change of the address. It is reverse by the case where they are the case where the 
processing sequence of refresh actuation and the access actuation to a memory cell is read-out with this 
operation gestalt, and writing here. For this reason, it is necessary to judge any of read-out/writing the 
access requests supplied from the outside are to a certain timing, and to determine processing sequence 
based on this judgment result with this operation gestalt. 

[0163] So, this operation gestalt has prescribed the maximum (this maximum is hereafter called tAWmax) of 



time amount (for example, time amount equivalent to the time amount tAW shown in drawing 16 ) until it 
writes in after Address Address changes, and an enable signal/WE is validated as specification of a 
semiconductor memory. That is, in writing in to a semiconductor memory, it is necessary to write in within 
time amount tAWmax from the event of changing Address Address, and to make an enable signal/WE 
validate in the system side which uses a semiconductor memory. In addition, what is necessary is just to 
determine the value of time amount tAWmax suitably according to the requirement specification by the 
side of a system. 

[0164] The ATD circuit 163 shown in drawing 14 has the almost same function as the ATD circuit 3 shown 
in drawing 1 . However, since it does not become settled any of read-out/writing they are until time 
amount tAWmax passes, since the address begins to change, he is trying for the ATD circuit 163 not to 
generate the address change detecting signal ATD after detecting address change until time amount 
tAWmax passes. 

[0165] If maximum of the skew contained to Address Address is made into time amount tskew (see drawing 
15 ) here, it may be shorter than the time amount tskew which the value of time amount tAWmax shows 
depending on a system. If it is original as mentioned above, since the value of time amount tAWmax is 
decided according to the requirement specification by the side of a system, it can be set up regardless of 
time amount tskew. 

[0166] However, since the value of Address Address is not decided until time amount tskew passes, since 
Address Address begins to change, don't start access to a memory cell array till then. Therefore, when 
time amount tAWmax is shorter than time amount tskew, the value of time amount tAWmax is set as time 
amount tskew, and access is made to be performed after Address Address is decided. 

[0167] But what is necessary is just to take into consideration what was described now about the case of 
read-out. After refreshing also with this operation gestalt in writing, in order to write in, when time amount 
tAWmax has passed since the address change event and it is decided any of read-out/ writing they are, 
even if it makes refresh actuation start from from, it is convenient in any way. Furthermore, if it wrote in 
before time amount tAWmax passed, and an enable signal/WE became effective, since it can judge that it is 
write-in actuation at the event, refresh actuation may be made to start without waiting for progress of 
time amount tAWmax. 

[0168] The refresh control circuit 164 has the same function as the refresh control circuit 4 of drawing 1 . 
However, the refresh control circuit 164 is written in when the address change detecting signal ATD starts, 
with reference to an enable signal/WE, if it is a read-out demand, refresh address R_ADD will be updated 
by making the standup of the address change detecting signal ATD into a trigger, and if it is a write request, 
will make a trigger falling of the address change detecting signal ATD, and will update refresh address 
R_ADD. 

[0169] Next, the multiplexer 165 has the almost same function as the multiplexer 5 shown in drawing 1 . 
however, with this operation gestalt, since it was necessary to read by preceding with refresh in read-out, 
reading appearance was carried out, in order to distinguish any of /writing they are, it wrote in the 
multiplexer 165 and an enable signal/WE is inputted. When a write-in enable signal / WE is/'L" level 
(writing), actuation of a multiplexer 1 65 turns into the same actuation as a multiplexer 5. 
[0170] On the other hand, it writes in, and when an enable signal/WE is "H" level, a multiplexer 165 
performs selection actuation of the case of writing, and reverse. Speaking concretely, the address change 
detecting signal's ATD choosing an internal address L_ADD side, if "H" level and the refresh control signal 
REFB are "H" level, and a multiplexer's 1 65 choosing a refresh address R_ADD side, if the address change 
detecting signal ATD is "L" level or the refresh control signal REFB is "L" level. 

[0171] Next, the low control circuit 173 has the almost same function as the low control circuit 13 shown 
in drawing 1 , and, in writing, performs the same actuation as the low control circuit 13. On the other hand, 
in read-out, the low control circuit 173 activates low enable signal RE, sense amplifier enable signal SE, a 
control signal CC, and the precharge signal PE by making the standup of the address change detecting 
signal ATD into a trigger for read-out actuation. Moreover, the low control circuit 173 activates low enable 
signal RE, sense amplifier enable signal SE, and precharge enable signal PE for refresh actuation by making 



falling of the address change detecting signal ATD into a trigger. 

[0172] Next, actuation of the semiconductor memory by this operation gestalt is explained. Here, read-out 
actuation is explained with reference to the timing chart first shown in drawing 1 5 , and write-in actuation 
is explained with reference to the timing chart of drawing 16 . 

[0173] First, if Address Address changes at the time of day t120 shown in drawing 1 5 , this address change 
will be transmitted to the ATD circuit 163 through an address buffer 1 and latch 2. However, at this event, 
since read-out/writing is undecided, the ATD circuit 1 63 does not carry out generating promptly the single 
shot pulse of the address change detecting signal ATD. 

[01 74] Then, since it will be decided in any of writing/ read-out it is if time amount tAWmax passes since 
time of day t120 and time of day t122 comes, the ATD circuit 163 makes the address change detecting 
signal ATD generate a single shot pulse at time of day t123. And it reads in this case, and since it is a 
demand, it writes in and an enable signal/WE serves as "H" level, and a multiplexer 165 chooses an internal 
address L_ADD side, and supplies address M_ADD (= address "A1") to the low decoder 7 at time of day 
t124. Moreover, the low control circuit 173 makes a trigger the standup of the address change detecting 
signal ATD, and carries out sequential generation of low enable signal RE, sense amplifier enable signal SE, 
a control signal CC, and the precharge signal PE. reading appearance is carried out to drawing 3 like the 
case where "Read Cycle" shows, by this, and actuation is performed, for example, word line Ax_Word 
corresponding to the address "A1" is activated at time of day t125, and reading appearance of the data 
"Dout (A1)" of a memory cell is carried out on bus I/O at time of day t1 26. 

[0175] Then, if the address change detecting signal ATD falls at time of day t127, a multiplexer 165 will 
come to choose a refresh address R_ADD side, and will supply address M_ADD (= address "R1+1") to the 
low decoder 7 at time of day t1 28. Moreover, the low control circuit 1 73 makes a trigger falling of the 
address change detecting signal ATD, and carries out sequential generation of low enable signal RE, sense 
amplifier enable signal SE, and the precharge signal PE. Refresh actuation is performed to drawing 3 like 
the case where "RefreshCycle" shows, by this, for example, word line Rx.Word corresponding to the 
address "R1+1" is activated at time of day t129. 

[0176] Next, actuation when there is a write request is explained. When Address Address begins to change 
at the time of day t140 shown in drawing 16 in writing, it writes in before the time of day t143 after time 
amount tAWmax progress from from, and an enable signal/WE is validated. In drawing 16 , it should write in 
at the time of day t142 after time amount tAW from time of day t140, and an enable signal/WE should be 
brought down. 

[0177] Next, the ATD circuit 163 receives address change and a write-in enable signal / falling of WE, and 
makes the address change detecting signal ATD generate a single shot pulse at time of day t144. Since a 
write-in enable signal / WE is "L" level at this time, a multiplexer 165 chooses a refresh address R_ADD 
side for refresh actuation, and outputs "R1" to the low decoder 7 as address M_ADD at time of day t145. 
Moreover, the low control circuit 1 73 carries out sequential generation of low enable signal RE, sense 
amplifier enable signal SE, and the precharge signal PE. Thereby, refresh actuation is performed like the 
case where "Refresh Cycle" shows after the time of day t31 of drawing 5 . 

[0178] Then, it will write in, if time of day t146 comes, and the value "Din (A1)" of data comes to be 
supplied on bus I/O. Next, if the ATD circuit 163 brings down the address change detecting signal ATD at 
time of day t147 f a multiplexer 165 will come to choose an internal address L_ADD side, and will output the 
line address portion of "A1" to the low decoder 7 as address M_ADD at time of day t148. Moreover, the 
low control circuit 1 73 carries out sequential generation of low enable signal RE, sense amplifier enable 
signal SE, a control signal CC, and the precharge signal PE. Thereby, write-in actuation is performed to 
drawing 5 like the case where "Write cycle" shows. 

[0179] As explained above, if time amount tAWmax passes after the address changes, read-out actuation 
can be started with this operation gestalt. For this reason, it becomes possible to accelerate read-out 
compared with the 1st operation gestalt or the 2nd operation gestalt, and access time can be shortened. 
The effect of an access time improvement becomes large, so that time amount required for refresh 
actuation is long in each operation gestalt especially mentioned above and the value of the time amount 



tAWmax in this operation gestalt is small. 

[0180] The [4th operation gestalt] He was trying to switch a standby mode with each operation gestalt 
mentioned above based on the power down control signal PowerDown supplied from the semiconductor- 
memory outside. On the other hand, with this operation gestalt, the same standby mode switch as each 
operation gestalt mentioned above is realized by writing in the data for mode switch directions to the 
specific address on the memory cell array 6 decided beforehand. Here, in the semiconductor memory by 
this operation gestalt, "0" addresses on the memory cell array 6 (the lowest address) are made into the 
data storage field only for mode switches. Moreover, with this operation gestalt, the data for setting it as a 
standby mode 2 shall be "F0"h ("h" means a hexadecimal here), and the data for setting it as a standby 
mode 3 shall be "0 F"h. Therefore, with this operation gestalt, the bus width of face of Bus WRB is 8 bits. 
[0181] Drawing 17 is the block diagram having shown the configuration of the semiconductor memory by 
this operation gestalt, and has attached the same sign about the same component as what was shown in 
drawing 1 , and the signal name. It is mentioned that the configurations of that the pin for inputting the 
power down control signal PowerDown does not exist as a point that drawing 17 is different from drawing 
X , that the standby mode control circuit 201 is newly added, the refresh control circuit 204, the boost 
power supply 215, the substrate voltage generating circuit 216, the refresh control circuit 4 that the 
reference voltage generating circuit 217 showed to drawing 1 , respectively, the boost power supply 15, the 
substrate voltage generating circuit 16, the reference voltage generating circuit 17, and a part differ. Then, 
the details of these each part are explained hereafter, referring to drawing 18 - drawing 22 . In addition, in 
these drawings, the same sign is attached about the same component as what was shown in drawing 1 or 
drawing 17 , and the signal name. 

[0182] In drawing 1 7 , the standby mode control circuit 201 generates the mode setting signals MD2 and 
MD3 based on the write-in data on internal address L_ADD, a chip select signal/CS, a write-in enable 
signal / WE, and Bus WRB first. Among these, the mode setting signal MD 2 is a signal used as "H" level, 
when setting it as a standby mode 2, and it is supplied to the refresh control circuit 204. On the other hand, 
the mode setting signal MD 3 is a signal used as "H" level, when setting it as a standby mode 2 or a 
standby mode 3, and it is supplied to the boost power supply 215, the substrate voltage generating circuit 
216, and the reference voltage generating circuit 217. In addition, the time of the mode setting signals MD2 
and MD3 of all being "L" level is a standby mode 1 . 

[0183] Here, drawing 18 is the circuit diagram having shown the details configuration of the standby mode 
control circuit 201. In this drawing, data WRB0-WRB3, and WRB4-WRB7 are the bits 0-3 of the write-in 
data supplied on Bus WRB from the exterior of a semiconductor memory, and 4-7. and — and (AND) the > 
circuit which consists of the gate 221 , NOR gate 222, and AND gate 223 — write-in data — "F0" — "H" 
level is outputted only when it is h. Similarly, the circuit which consists of NOR gate 224, AND gate 225, 
and AND gate 226 outputs "H" level, only when write-in data is "0 F"h. Moreover, by taking the OR of the 
output of AND gate 233,226, OR gate 227 outputs "H" level, when it is inputted as write-in data any of 
"F0"h or "0 F"h they are. 

[0184] Next, address X0 B-Y7B is the address value which reversed each bit which constitutes internal 
address LADD. For example, address X0B is the value which reversed the bit 0 of a row address, and 
address Y7B is the value which reversed the bit 7 of a column address. Therefore, AND gate 228 outputs 
"H" level, only when the whole of each bit of internal address L_ADD detects "0" B (that is, "0" 
addresses). And AND gate 229 outputs a write-in enable signal / WE as it is as a clock, only when writing 
in data "F0"h or "0 F"h to "0" addresses. Moreover, AND gate 230 is written in only when writing data"0 
F"h in "0" addresses, and it outputs an enable signal/WE as a clock as it is. 

[0185] Next, the circuit which consists of inverters 231-236 and AND gate 237 catches the falling edge of 
a chip select signal/CS, and makes Signal CEOS generate a single shot pulse. Next, latch 238 outputs from 
Q terminal by making into the mode setting signal MD 2 "H" level corresponding to the power supply 
potential supplied to D terminal, when the output of AND gate 229 starts and a clock is inputted into C 
terminal. Moreover, when a single shot pulse occurs to the signal CEOS supplied to R terminal, latch 238 
resets self and outputs "l_" level to the mode setting signal MD 2. Latch 239 is also the same configuration, 



when the output of AND gate 230 starts, "H" level is outputted to the mode setting signal MD 3, and when 
a single shot pulse occurs to Signal CEOS, "L" level is outputted to the mode setting signal MD 3. 
[0186] As mentioned above, when setting it as a standby mode 2, the output of AND gate 229 starts 
synchronizing with a write-in enable signal / standup of WE, the D type latch 238 is set, and the mode 
setting signal MD 2 serves as "H" level. Moreover, in setting it as a standby mode 3, each output of AND 
gate 229,230 starts synchronizing with a write-in enable signal / standup of WE, both latches 238,239 are 
set, and both the mode setting signal MD 2 and the mode setting signal MD 3 serve as "H" level. 
[0187] Next, a chip select signal / CS, and the mode setting signal MD 2 are used for the refresh control 
circuit 204 shown in drawing 17 instead of the power down control signal PowerDown, and it generates 
refresh address R_ADD and the refresh control signals REFA and REFB. Here, drawing 1 9 is the circuit 
diagram having shown the details configuration of the refresh control circuit 204. As for the transistor 240 
of a P channel, the gate terminal, the source terminal, and the drain terminal are connected to the current 
supply pin of the output of AND gate 241, power supply potential, and the refresh control circuit 4 among 
drawing, respectively. For this reason, if the output of AND gate 241 is "L" level, a transistor 240 will turn 
on, a power supply will be supplied to the refresh control circuit 4, if this output is "H" level, a transistor 
240 will cut off and current supply will be stopped. 

[0188] AND gate 241 makes a transistor 240 cut off, when a semiconductor memory is the condition (a 
chip select signal/CS is "H" level) of not choosing and a standby mode 2, or a standby mode 3 (the mode 
setting signal MD 2 is "H" level). Next, an inverter 242 generates the reversal signal of the mode setting 
signal MD 2, and the output serves as "H" level at the time of a standby mode 1 . While AND gate. 243 
outputs refresh address R_ADD which the refresh control circuit 4 generates in a standby mode 1 as it is, 
it makes this address fix to "0" in a standby mode 2 or a standby mode 3. 

[0189] While AND gate 244 outputs the refresh control signal REFA which the refresh control circuit 4 
generates in a standby mode 1 as it is, it fixes this signal to "L" level in a standby mode 2 or a standby 
mode 3. Moreover, an inverter 245 outputs "L" level at the time of a standby mode 1 in order to reverse 
the output of an inverter 242. While OR gate 2!46 outputs the refresh control signal REFB which the refresh 
control circuit 4 generates in a standby mode 1 as it is, it fixes this signal to "H" level in a standby mode 2 
or a standby mode 3. 

[0190] Next, drawing 20 - drawing 22 are the circuit diagrams having shown the detailed configuration of 
the boost power supply 215, the substrate voltage generating circuit 216, and the reference voltage 
generating circuit 217, respectively. In the boost power supply 215, the transistor 250 of a P channel and 
AND gate 251 have the same function as the transistor 240 shown in drawing 19 , respectively, and AND 
gate 241. That is, when semiconductor memories are the condition (a chip select signal/CS is "H" level) of 
not choosing, and a standby mode 3 (the mode setting signal MD 3 is "H" level), a transistor 250 is cut off, 
the current supply to the boost power supply 15 is stopped, and, in other than this, a power supply is 
supplied at the boost power supply 15. The transistor 252,254 which is completely the same also about the 
substrate voltage generating circuit 216 and the reference voltage generating circuit 217 as for the above 
thing, and constitutes these circuits is equivalent to the transistor 250 within the boost power supply 215, 
and AND gate 253,255 supports AND gate 251 within the boost power supply 215. 

[0191] Next, the actuation at the time of the standby mode switch in the semiconductor memory by the 
above-mentioned configuration is as follows. 

[0192] ** What is necessary is just to bring down a chip select signal/CS to set standby mode 1 
semiconductor memory as a standby mpde 1. By doing so, the standby mode control circuit 201 generates 
a single shot pulse from the falling edge of a chip select signal/CS, and resets latch 238 and latch 239, and 
all make "L" level the mode setting signals MD2 and MD3. 

[0193] Thereby, in the refresh control circuit 204, while a transistor 240 turns on and a power supply is 
supplied to the internal refresh control circuit 4, refresh address R_ADD and the refresh control signals 
REFA and REFB which the refresh control circuit 4 generates come to be outputted as they are. Moreover, 
a power supply is supplied to the internal boost power supply 15, the substrate voltage generating circuit 
16, and the reference voltage generating circuit 17 also in the boost power supply 215, the substrate 



voltage generating circuit 216, and the reference voltage generating circuit 217, respectively. Actuation 
which was explained with the 1 st operation gestalt or the 2nd operation gestalt by the above actuation 
being performed is attained. 

[0194] ** What is necessary is just to write the data of "F0" h in "0" addresses, as mentioned above to 
set to standby mode 2 standby mode 2. Thereby, the standby mode control circuit 201 makes the mode 
setting signal MD 2 "H" level from a write-in enable signal / rising edge of WE. Since a chip select 
signal/CS will serve as "H" level if the semiconductor memory will not be chosen at this event or it will not 
be chosen after that, the refresh control circuit 204 stops the current supply to the internal refresh control 
circuit 4. 

[0195] Moreover, the refresh control circuit 204 makes the level of the refresh control signals REFA and 
REFB fix to "L" level and "H" level, respectively, since the output becomes unfixed by the current supply 
to the refresh control circuit 4 having been lost while making refresh address R_ADD fix to "0." Moreover, 
at this event, since a chip select signal/CS is "H" level, the ATD circuit 3 is considered as as [ "L" level ], 
without making the address change detecting signal ATD generate a single shot pulse, even if internal 
address L_ADDi (refer to drawing 2 ) changes. 

[0196] For this reason, all make low enable signal RE, sense amplifier enable signal SE, precharge enable 
signal PE, and a control signal CC, as for the low control circuit 13, fix to "L" level. Therefore, column 
enable signal CE and the latch control signal LC serve as as [ "L" level ]. on the other hand, the refresh 
control signal REFB fixes to "H" level — having — in addition — and the address change detecting signal 
ATD — "L" — since it is fixed to level, a multiplexer 5 continues choosing [ come ] an internal address 
L.ADD side. 

[0197] Refresh actuation is interrupted as mentioned above and the consumed electric currents are 
reduced. In addition, at this time, since the mode setting signal MD 3 is still "L" level, a power supply 
continues being supplied to the boost power supply 15, the substrate voltage generating circuit 16, and the 
reference voltage generating circuit 1 7 (see drawing 20 - drawing 22 ). 

[0198] ** What is necessary is just to write the data of "0 F"h in "0" addresses, as mentioned above to 
set to standby mode 3 standby mode 3. Thereby, both the standby mode control circuits 201 make "H" 
level the mode setting signal MD 2 and the mode setting signal MD 3 from a write-in enable signal / rising 
edge of WE. For this reason, when a chip select signal/CS is set to "H" level, the refresh control circuit 
204 stops the current supply to the internal refresh control circuit 4 like the time of a standby mode 2. this 
simultaneously the boost power supply 215, the substrate voltage generating circuit 216, and the reference 
voltage generating circuit 217 — each — the current supply to the internal boost power supply 15, the 
substrate voltage generating circuit 16, and the reference voltage generating circuit 17 is stopped. In 
addition to refresh control being interrupted like a standby mode 2, the current of an electrical power 
system control circuit is also omitted by this, and the consumed electric current decreases further by it. 
[0199] As mentioned above, with this operation gestalt, since it is not necessary to give a signal like the 
power down control signal PowerDown explained with the 1st operation gestalt from the semiconductor- 
memory outside, only the part can reduce the number of pins. In addition, although the explanation 
mentioned above explained the 4th operation gestalt based on the 1st operation gestalt, the same thing 
may be applied to the 2nd operation gestalt or the 3rd operation gestalt as it is. 

[0200] The [5th operation gestalt] He is trying to control refresh actuation of the whole memory cell array 
inside a semiconductor memory by each operation gestalt mentioned above according to which standby 
mode chosen from the standby modes which have three kinds. For this reason, even if it is a case as the 
memory cell array 6 shown, for example in drawing 1 is divided into two or more fields (henceforth 
"memory cell area"), the self refresh actuation in a standby condition will be controlled by the same 
standby mode in common to all memory cell area. 

[0201] However, although it is necessary to hold data in the state of standby about a certain memory cell 
area (room) depending on the application to which a semiconductor memory is applied, in memory cell area 
(memory cell area used as a buffer as mentioned above) on which only the data used temporarily is put, it 
has been said that it is not necessary to hold data in the state of standby. For example, when the mobile 



terminal system represented by the cellular phone is considered, information, such as a homepage 
downloaded from the Internet, is the things of a property to hold temporarily, only while the user is looking. 
[0202] That is, since it is not necessary to perform self refresh in the state of standby about the memory 
cell area used for a use which was described now, standby current is so much reducible. For that purpose, 
if it becomes [ whether self refresh is carried out and data is held and ] possible to specify for every 
memory cell area, it will also become possible to limit standby current to minimum consumption by 
assigning memory cell area which can control standby current now efficiently according to a user's needs 

and application, for example, was doubled with the mobile terminal system. 

< 

[0203] When the memory cell array is constituted from such a background by this operation gestalt in two 
or more memory cell area, setting out of a standby mode is enabled according to an individual to each 
memory cell area. Drawing 23 is the block diagram having shown the configuration of the important section 
of the semiconductor memory by this operation gestalt, and realizes this operation gestalt based on the 
configuration of drawing 1 . However, although each signal relevant to the address buffer 1 which has 
illustrated only the circuit of the circumference of memory cell area by drawing 23 from the convenience of 
a graphic display, and is shown in drawing 1 , latch 2, the ATD circuit 3, the refresh control circuit 4, a 
multiplexer 5, the R/W control circuit 11, the latch control circuit 12, and these is omitted, about these, 
each is the same as that of drawing 1 . 

[0204] Although illustrated in drawing 23 about the case where the memory cell array 6 shown in drawing 1 
is divided into two memory cell area 61 and 62, though natural, the number of memory cell area may be 
how many. Here, in the following explanation, it will be called a "memory plate" including the circumference 
circuit prepared for every memory cell area corresponding to memory cell area and this memory cell area. 
For example, in the example of a configuration shown in drawing 23 , the low decoder 71 which are the 
memory cell area 61 and its circumference circuit, the column decoder 81, the sense amplifier reset circuit 
91, the boost power supply 151, the substrate voltage generating circuit 161, and the reference voltage 
generating circuit 171 are defined as one memory plate. 

[0205] But the low control circuit 313 is generating the control signal for every memory cell area so that it 
may mention later. The circuit portion in the low control circuit 313 for following, for example, generating 
the low enable signal RE1, sense amplifier enable signal SE1, and precharge enable signal PE1 may be 
included in the circumference circuit corresponding to the memory cell area 61. Moreover, in the following 
explanation, the boost power supply 151, the substrate voltage generating circuit 161, and the reference 
voltage generating circuit 171 which are needed for self refresh actuation are named generically, and "the 
1st power circuit", a call, the boost power supply 152 and the substrate voltage generating circuit 162, and 
the reference voltage generating circuit 172 are generically called "the 2nd power circuit." 
[0206] Next, the low decoder 71, the column decoder 81, the sense amplifier reset circuit 91, the boost 
power supply 151, the substrate voltage generating circuit 161, and the reference voltage generating circuit 
171 are the same configurations as the component of drawing 1 excluding the subscript "1" from each sign 
corresponding to the memory cell area 61. For example, the low decoder 71 is the same as the low decoder 
7 shown in drawing 1 . Moreover, what replaced the subscript "1" of each [ these ] component with the 
suffix "2" is the component prepared corresponding to the memory cell area 62. 

[0207] Next, although I/O buffer 10 is the same as what was shown in drawing 1 , with this operation 
gestalt, it connects with the both sides of the sense amplifier reset circuits 91 and 92 through Bus WRB. 
Next, although the column control circuit 14 is the same as what was shown in drawing 1 , with this 
operation gestalt, column enable signal CE is supplied to the both sides of the column decoder 81 and the 
column decoder 82. 

[0208] Next, the PowerDown control circuit 301 is generating control signals PD1 and PD2 in a standby 
condition, and supplying the 1st power circuit and the 2nd power circuit, respectively, and controls power 
cut actuation of these power circuits according to an individual. With this operation gestalt, when control 
signals PD1 and PD2 are made into "H" level, each power circuit performs current supply, and when this 
signal is made into "L" level, each power circuit shall cut current supply. In addition, in the case of the 
normal operation which is not in a standby condition, the PowerDown control circuit 301 makes all "H" 



level for control signals PD1 and PD2. 

[0209] With this operation gestalt, in order to simplify explanation, the case where two kinds of modes of 
the standby mode ("refresh **") which performs self refresh of a memory cell, and the standby mode 
("nothing [ refresh ]") which does not perform self refresh of a memory cell are formed is explained here, 
but it is also the same as when three kinds of standby modes are prepared like each operation gestalt 
mentioned above. Moreover, with this operation gestalt, the case where the level of the control signals PD1 
and PD2 in a standby condition is fixed is assumed. In addition, although the 6th operation gestalt explains 
the configuration which makes level of these control signals programmable from the outside, the level of a 
control signal may also consist of these operation gestalten programmable. 

[0210] Next, the low control circuit 313 is the almost same configuration as the low control circuit 13 
shown in drawing 1 . However, with this operation gestalt, since two memory plates are prepared, the low 
control circuit 313 generates two control signals corresponding to each memory plate. That is, the low 
control circuit 313 supplies the low enable signals RE1 and RE2 to the low decoders 71 and 72, 
respectively, supplies sense amplifier enable signal SE1 and precharge enable signal PE1 to the sense 
amplifier reset circuit 91, and supplies sense amplifier enable signal SE2 and precharge enable signal PE2 
to the sense amplifier reset circuit 92. Moreover, the low control circuit 313 is controlling whether the level 
of control signals PD1 and PD2 is interlocked with, and the two above-mentioned control signals are 
generated. For example, when the PowerDown control circuit 301 outputs "L" level to a control signal PD 
2 In the state of standby, the low control circuit 313 does not generate the control signal which should be 
supplied to the memory cell area 62 side in the state of standby. 

[0211] Next, standby actuation of the semiconductor memory by the above-mentioned configuration is 
explained. First, when using the both sides of the memory cell area 61 and 62 by "refresh **", when the 
PowerDown control circuit 301 will be in a standby condition, it makes "H" level both the control signals 
PD1 and PD2, and makes voltage supply to the both sides of the 1st power circuit and the 2nd power 
circuit like the time of not being in a standby condition. This is interlocked with and the low control circuit 
313 carries out sequential generation of the low enable signals RE1 and RE2, the sense amplifier enable 
signals SE1 and SE2, and the precharge enable signals PE1 and PE2. For this reason, the low decoders 71 
and 72 activate the word line on the memory cell area 61 and 62, respectively, the sense amplifier reset 
circuit circuits 91 and 92 choose a sense amplifier, respectively, and self refresh is performed. 
[0212] Next, when using the both sides of the memory cell area 61 and 62 by "nothing [ refresh ]", both 
the PowerDown control circuits 301 make "L" level control signals PD1 and PD2 in a standby condition. 
For this reason, the 1st power circuit and 2nd power circuit come to suspend supply of voltage. Moreover, 
the low control circuit 313 does not generate the low enable signals RE1 and RE2, the sense amplifier 
enable signals SE1 and SE2, and the precharge enable signals PE1 and PE2 in the state of standby. 
Therefore, self refresh is no longer performed at all in this case. 

[0213] Next, when using the memory cell area 61 by "refresh **" and using the memory cell area 62 by 
"nothing [ refresh ]", the PowerDown control circuit 301 outputs "H" level and "L" level to control signals 
PD1 and PD2 in a standby condition, respectively. Moreover, the low control circuit 313 generates the low 
enable signal RE1, sense amplifier enable signal SE1, and precharge enable signal PE1 in the state of 
standby, and does not generate the low enable signal RE2, sense amplifier enable signal SE2, and precharge 
enable signal PE2. In this way, only the 1st power circuit comes to supply voltage and self refresh comes 
to be performed only about the memory cell area 61. 

[0214] Subsequently, when using the memory cell area 61 by "nothing [ refresh ]" and using the memory 
cell area 62 by "refresh **", it becomes the opposite of having stated now. That is, the PowerDown 
control circuit 301 sets control signals PD1 and PD2 as "L" level and "H" level in a standby condition, 
respectively. Moreover, the low control circuit 313 generates only the low enable signal RE2, sense 
amplifier enable signal SE2, and precharge enable signal PE2 in the state of standby. For this reason, only 
the 2nd power circuit comes to supply voltage and self refresh comes to be performed only about the 
memory cell area 62. 

[0215] With this operation gestalt, when both memory cell area is made into "refresh **", 100micro about 



A standby current occurs. On the other hand, when only one of memory cell area is made into "refresh **", 
standby current can be reduced by half in 50microA of abbreviation 1/2. On the other hand, when both 
memory cell area is made into "nothing [ refresh ]", standby current can be thoroughly made into zero. 
[0216] In addition, although the explanation mentioned above explained this operation gestalt based on the 
1st operation gestalt, the same thing may be applied to the 2nd operation gestalt or the 3rd operation 
gestalt. Moreover, although it has drawn in drawing 23 as if the memory cell area 61 and 62 was the same 
capacity, you may be the capacity from which these memory cell area differs. Furthermore, although the 
explanation mentioned above explained the case of two kinds of standby modes, in the case of three kinds 
of standby modes, you may apply like the 1 st - the 3rd operation gestalt which were mentioned above. 
[0217] The [6th operation gestalt] Drawing 24 is the block diagram having shown the configuration of the 
important section of the semiconductor memory by this operation gestalt, and realizes this operation 
gestalt based on the configuration of drawing 1 . The memory cell array 6 is divided into two or more 
memory cell area like the 5th operation gestalt, and this operation gestalt also enables setting out of a 
standby mode independently to each memory cell area (memory plate). 

[0218] However, with this operation gestalt, since the semiconductor memory with many memory cell area 
is borne in mind, unlike drawing 23 , the number of memory cell area is generalized, and they may be n 
pieces (n:2 or more natural numbers). For this reason, the memory cell array 6 shown in drawing 1 is 
divided into the memory cell area 61 -6n by drawing 24 . Moreover, in drawing 24 , the low decoders 71 -7n, 
the column decoders 81 -8n, and the sense amplifier reset circuits 91-9n are formed corresponding to each 
memory cell area. 

[0219] Next, a power circuit 350 has strengthened serviceability rather than the configuration shown in 
drawing 1 so that current supply can be simultaneously performed to all n memory cell area, while unifying 
the boost power supply 15 which is a power circuit common to the memory cell area 61 -6n, and was shown 
in drawing 23 , the substrate voltage generating circuit 16, and the reference voltage generating circuit 17. 
In addition, with this operation gestalt, since the power circuit is communalized between memory cell area, 
a memory plate consists of a low decoder 71 which are the memory cell area 61 and its circumference 
circuit, a column decoder 81, and a sense amplifier reset circuit 91. 

[0220] Next, the PowerDown control circuits 351 are the PowerDown control circuit 301 shown in drawing 
23 , and same circuit, and they generate control signals PD1-PDn so that it may correspond to n memory 
cell area. Next, switching devices 3521 -352n are controlling the current supply to each memory plate 
corresponding to the memory cell area 61-6n according to control signals PD1-PDn, respectively. For 
example, when a control signal PD 1 is "H" level, a switching device 3521 serves as ON, supplies a power 
supply to the memory plate corresponding to the memory cell area 61 from a power circuit 350, and also 
when this signal is "L" level, serves as OFF and stops the current supply to this memory plate. In addition, 
switching devices 3522-352n are the same as a switching device 3521. 

[0221] Next, the low control circuits 353 are the low control circuit 313 shown in drawing 23 , and same 
circuit, generate the low enable signals RE1-REn, the sense amplifier enable signals SE1-SEn, and the 
precharge enable signals PE1-PEn, and supply these control signals to the corresponding memory plate. 
Next, it is programmable to arbitration as any the program circuit 354 shall set each memory cell area 
between "refresh **" or "nothing [ refresh ]" according to a user s needs and application. And the 
program circuit 354 sends out the data showing "refresh **" or "nothing [ refresh ]" that was programmed 
for every memory cell area to the PowerDown control circuit 351 and the low control circuit 353. 
[0222] Here, as the implementation technique for programming from the semiconductor-memory exterior to 
the program circuit 354, two technique described below is considered as an example. It is possible first as 
the 1st implementation technique to prepare a fuse in the program circuit 354 interior at a memory plate 
response. In this case, the level of the control signals PD1-PDn in a standby condition can be set up now 
according to an individual by whether each fuse is cut. 

[0223] Next, the technique using the address supplied from the outside as the 2nd implementation 
technique can be considered. That is, since the memory cell area 61 -6n is assigned to room different, 
respectively, when Address Address (see drawing 1 ) is given from the exterior, the memory cell area 



corresponding to this address becomes settled uniquely. For example, if n= 4, when the value of 2 bits of 
high orders of Address Address is "00"B-"1 1"B, the memory cell area 61-64 will be accessed, 
respectively. Therefore, the memory cell area which should be programmed can be pinpointed now with 
Address Address. 

[0224] What is necessary is just to consider as the configuration according to the 4th operation gestalt (to 
see drawing 17 and drawing 1 8 ), in order to realize the above thing. First, the register for holding the 
standby mode set up from the outside is prepared into the program circuit 354 for every memory plate. 
Moreover, Address Address, a chip select signal/CS, a write-in enable signal / WE, and Bus WRB are 
inputted into the program circuit 354. 

[0225] And while specifying the memory plate which should be set up in 2 bits of high orders of Address 
Address in setting out of a standby mode, lower bits other than this are set as the specific value (a lower 
bit C For example, applying to the 4th operation gestalt correspondingly. ] wholly "0" B). Morepver,_the data 
showing the standby mode which should be set up is carried on Bus WRB. If it writes in in this condition 
and an enable signal/WE is brought down, the program circuit 354 will incorporate the data of the standby 
mode which should be set as the memory plate specified in 2 bits of high orders of Address Address from 
Bus WRB, and will set it to the register corresponding to the memory plate concerned. 
[0226] Next, standby actuation of the semiconductor memory by the above-mentioned configuration is 
explained. All memory cell area other than this is set as "nothing [ refresh ]" only for the now, for example, 
memory cell, area 61 as "refresh **." And it uses any of the two implementation technique which 
mentioned this setting out above they are, and programs to the program circuit 354. Thereby, setting out of 
the standby mode for every memory plate is notified to the PowerDown control circuit 351 and the low 
control circuit 353. 

[0227] As mentioned above, while normal operation is performed, control signals PD1-PDn serve as "H" 
level altogether. On the other hand, if it will be in a standby condition, while the PowerDown control circuit 
351 considers a control signal PD 1 as as [ "H" level ], it will make "L" level altogether control signals 
PD2-PDn other than this. Thereby, switching devices 3522~352n become off altogether to a switching 
device 3521 serving as as [ ON ]. For this reason, although a power supply continues being supplied to the 
memory plate corresponding to the memory cell area 61 from a power circuit 350, a power supply is no 
longer supplied to the memory plate corresponding to the memory cell area 62~6n. 
[0228] On the other hand, the low control circuit 353 is generating the low enable signal RE1, sense 
amplifier enable signal SE1, and precharge enable signal PE1, and carries out self refresh of the "memory 
cell area 61 to which a power supply is continuing being supplied. Moreover, it is made for the low control 
circuit 353 not to generate a low enable signal, a sense amplifier enable signal, and a precharge enable 
signal about the memory plate corresponding to the memory cell area 62-6n to which a power supply is no 
longer supplied. In this way, "1/n" can be made to reduce standby current by controlling to carry out self 
refresh only of the memory cell area 61 in a standby condition. 

[0229] As mentioned above, according to this operation gestalt, the same advantage as the 5th operation 
gestalt is acquired, and also a standby mode can be set as arbitration from the exterior according to a 
user's needs and application. In addition, with this operation gestalt, since the power circuit 350 is 
communalized between memory plates, even if the number of memory plates increases, it is not necessary 
to increase a power circuit, and can consider as a more nearly small-scale configuration compared with the 
5th operation gestalt. 

[0230] In addition, although the explanation mentioned above explained this operation gestalt based on the 
configuration of the 1st operation gestalt, the same thing may be applied to the 2nd operation gestalt - 4th 
operation gestalt. Moreover, although it has drawn in drawing 24 as if 61 -6n of memory cell area was the 
same capacity, you may be the capacity from which these memory cell area differs. Furthermore, although 
the explanation mentioned above explained the case of two kinds of standby modes, in the case of three 
kinds of standby modes, you may apply like the 1 st - the 3rd operation gestalt. 

[0231] Moreover, control of the standby mode explained with each operation gestalt (the 1st operation 
gestalt - 6th operation gestalt) mentioned above may be applied to the existing semiconductor memories, 



such as false [ conventional / SRAM ] and a commodity-grade DRAM, and it is not limited to false [ of the 
general-purpose SRAM specification taken up with each operation gestalt / SRAM ]. 
[0232] The [7th operation gestalt] All refresh actuation of the memory cell array 6 f the memory cell area 
61, 62, and 6n, etc. was controlled by the 1st operation gestalt mentioned above - the 6th operation gestalt 
inside the semiconductor memory. In addition to on the other hand controlling refresh actuation by this 
operation gestalt inside a semiconductor memory like each above-mentioned operation gestalt, refresh 
actuation is considered as the controllable configuration also from the semiconductor-memory exterior. By 
adopting such a configuration, it becomes possible to sort out by the test before shipping the chip which 
nonconformity produces at the time of refresh actuation. 

[0233] Then, the reason which the concrete content of this nonconformity and this nonconformity produce 
is explained first. Based on the refresh control signals REFA and REFB which the refresh control circuit 4 

(refer to drawing 1 ) generates, the initiation timing of refresh is controlled for example, by the 1st 

operation gestalt of each operation gestalt mentioned above. For example, after making the refresh control 
signal REFA into "H" level (time of day t53), when predetermined time has passed (time of day t54), the 
refresh control signal REFB is made to generate a negative single shot pulse, and is made to start self 
refresh to the timing shown in drawing 7 . And it is as having carried out point ** that these refresh control 
signal is generated based on the output signal of the refresh timer in the refresh control circuit 4. 
[0234] Here, in order for a refresh timer to generate the output signal, it is common to carry out dividing of 
the output of the ring oscillator (graphic display abbreviation) prepared in the interior of a semiconductor 
memory, and to make it. For this reason, when it considers as such a configuration, the timing of a refresh 
control signal will be dependent on the period of a ring oscillator. However, the period of a ring oscillator 
may change according to factors, such as supply voltage, an external temperature, and a manufacture 
process, and especially an external temperature changes every moment according to the environment 
where a semiconductor memory is placed. It is impossible to predict in advance when self refresh is started 
according to a refresh control signal from such a thing as a matter of fact. If it puts in another way, it will 
see from the semiconductor-memory outside and the self refresh in the interior of a semiconductor 
memory will start in asynchronous. 

[0235] on the other hand, if the timing from which Address Address changes as mentioned above (; also 
including validation of a chip select signal/CS — below the same) is seen from a semiconductor memory, it 
is asynchronous-like and cannot know the timing beforehand. Thus, since both timing is asynchronous-like 
mutually, it is very difficult to discover the nonconformity generated only when a semiconductor memory is 
only tested ordinarily and the initiation timing of self refresh and the change timing of Address Address are 
in a specific time relation. 

[0236] And the following can be considered as nonconformity depending on such timing. Although a single 
shot pulse is generated by the address change detecting signal ATD because Address Address changes as 
mentioned above, inside a semiconductor memory, it may become a noise source to generate a single shot 
pulse etc. That is, when the initiation timing of self refresh and the change timing of Address Address lap, it 
may originate in generation of a single shot pulse, and supply voltage may descend transitionally. When it 
does so, the pulse (see the time of day t55 of drawing 7 ) of the low enable signal RE generated by 
initiation of self refresh from the refresh control signal REFB will fall temporarily on the way (that is, 
generating of a hazard). 

[0237] Since a word line will be deactivated if the level of the low enable signal RE falls, the refresh time 
amount needed will no longer be secured enough, and refresh will become halfway. Such lack of refresh 
time amount causes the nonconformity of refreshing by the data by which the memory cell was mistaken 
so that it might state below. That is, in order to refresh a DRAMmemory cell (the same is said of read- 
out), as shown in drawing 25 , each potential of the bit line (the sign BL in drawing and a sign / BL) of the 
complementation which constitutes a bit line pair is precharged to 1/2Vcc, and the charge which the 
memory cell which was made to activate a word line after that and was connected to the word line 
concerned holds is read on a bit line BL. 

[0238] Since a miniature potential difference arises from the time of day t220 in drawing between a bit line 



BL and /BL by such actuation, this miniature potential difference is amplified to the potential difference 
(for example, touch-down potential / power supply potential Vcc) which is equivalent to the logical level of 
"0"/"1" with a sense amplifier. This amplified potential difference is used as the potential difference for 
the re-writing (refresh) to a memory cell. Therefore, if it becomes the lack of refresh time amount, re- 
writing will be performed to a memory cell by the potential difference [ that a miniature potential difference 
is fully amplified ] (for example, potential difference to time of day t220 - t222 neighborhood). For this 
reason, the data of "0" may be re-written in although the data of a memory cell must originally have been 

[0239] Moreover, the noise produced by generation of a single shot pulse besides nonconformity which was 
described now may cause the following nonconformities. That is, after a word line is activated, by the time 
a sense amplifier starts actuation, it is necessary to set predetermined time (for example, period of the 
time of day t220-t221 shown jn drawing 25 ). If the noise which originated jri the single shot pulse within 
this predetermined time appears on a bit line pair, it is possible that a miniature potential difference 
changes with the effects of a noise, and the size relation of the potential between a bit line BL and /BL is 
reversed. When it becomes so, it becomes impossible to refresh the memory cell concerned by the right 
data memorized by the memory cell, even if a sense amplifier performs amplification actuation. 
[0240] Since it does not die to the reason for shipping a chip with the above nonconformities as it is, it is 
necessary to guarantee that nonconformity does not arise no matter it may sort out such a chip and the 
initiation timing of self refresh and the timing of address change may be in what time relation. In addition, it 
is thought that a fundamental solution is abolishing a noise source and is effective. [ of the cure of being as 
dividing a power system into plurality **** / and ] [ strengthening a power supply to it ] However, naturally 
it is necessary to verify whether nonconformity is canceled truly from a noise necessarily not being 
thoroughly removed, even if it takes such measures. 

[0241] Then, he changes the time relation between the timing of initiation of self refresh, and the change 
timing of Address Address, and is trying to verify the existence of the above-mentioned nonconformity 
with this operation gestalt according to the directions from the semiconductor-memory outside (for it to 
be circuit tester equipment as an example). Although there are incidentally some commodity-grade DRAMs 
which are carrying out self refresh, since the configuration which generates a single shot pulse signal 
corresponding to address change is not adopted, nonconformity which was mentioned above does not arise 
in a commodity-grade DRAM. In the semantics, the technical problem that this nonconformity is verified is 
peculiar to the semiconductor memory of SRAM specification using a DRAM memory cell like this invention. 
[0242] Below, the case where the technical thought of this invention is applied to the configuration of the 
1st operation gestalt is mentioned as an example, and a concrete configuration is explained. Drawing 26 is 
the block diagram having shown the configuration of the semiconductor memory by this operation gestalt, 
and has attached the same sign about the same signal name and same component as what was shown in 
drawing 1 . Then, with this operation gestalt, if a point of difference with drawing 1 is explained, while 
adding a multiplexer 261 , NOR gate 262, and an inverter 263 to the configuration of drawing 1 , the static 
test mode signal MODE supplied from circuit tester equipment and the refresh control signal EXREFB will 
be added as an input signal. Moreover, as the static test mode signal MODE and the refresh control signal 
EXREFB are further supplied to the refresh control circuit 4 shown in drawing 1 , what performed the 
functional addition (it mentions later for details) based on these signals is made into the refresh control 
circuit 304. 

[0243] Here, the static test mode signal MODE is a static test mode entry signal for making a 
semiconductor memory shift to a static test mode from the usual mode of operation, and the refresh 
control signal EXREFB is a signal for starting refresh from the semiconductor-memory exterior. Moreover, 
although the refresh control signals REFA and REFB were supplied to the multiplexer 5 and the low control 
circuit 13 in drawing 1 , refresh control signal REFA' and REFB' are supplied to instead of [ these ] with 
this operation gestalt in the multiplexer 5 and the low control circuit 13. 

[0244] Next if the static test mode signal MODE is "H" level, a multiplexer 261 will choose the refresh 
control signal EXREFB, will output this as refresh control signal REFB', if the static test mode signal MODE 



is "L" level, will choose the refresh control signal REFB like the 1st operation gestalt, and will output this 
as refresh control signal REFB'. Next, the circuit which consists of NOR gate 262 and an inverter 263 will 
make refresh control signal REFA' "L" level compulsorily regardless of the level of the refresh control 
signal REFA, if the static test mode signal MODE is "H" level. On the other hand, if the static test mode 
signal MODE is "L" level, the refresh control signal REFA will be outputted as refresh control signal REFA' 
as it is like the 1st operation gestalt. next — the case where, as for the refresh control circuit 304, the 
static test mode signal MODE serves as "H" level — the standup of the refresh control signal EXREFB — 
an internal address counter — "1" — it counts up and refresh address R_ADD is updated. 
[0245] Thus, by making the static test mode signal MODE into "H" level, and making it shift to a static test 
mode, the refresh demand (refresh which made the trigger the standup of the address change detecting 
signal ATD, and self refresh by the refresh timer) generated inside a semiconductor memory is cancelled, 
and the refresh control from the outside (_is validated. And while refresh is started by the refresh control 
signal REFB like the time of giving a negative single shot pulse by supplying a negative single shot pulse 
from the exterior in such the condition at the refresh control signal EXREFB, renewal of refresh address 
R_ADD is performed. On the other hand, if the static test mode signal MODE is set as "L" level, refresh by 
the refresh demand generated inside the semiconductor memory completely like the 1st operation gestalt 
will come to be performed. 

[0246] In addition, the static test mode signal MODE and the refresh control signal EXREFB are signals 
used by each only by the test before shipment, and after shipment fixes and uses the static test mode 
signal MODE for "L" level. Moreover, although actuation of a semiconductor memory will not be influenced 
if the static test mode signal MODE is made into "L" level about the refresh control signal EXREFB, it is 
used, fixing for any of "H" level or "L" level being. But it will not be this limitation, if the pin of the refresh 
control signal EXREFB is used also [ pins /, such as an output enable signal OE pin / existing ] so that it 
may state below. 

[0247] What is necessary is just to assign an intact pin (NC;No Connection) as a pin for inputting the static 
test mode signal MODE and the refresh control signal EXREFB. Since there is an intact pin in mass SRAM 
in almost all cases, most things for which it will be necessary to increase the number of pins only for the 
refresh control from the outside cannot be found. Moreover, you may make it use also [ signal / which is 
not already used among a certain signals at the time of refresh ] about the refresh control signal EXREFB. 
As a candidate of such a signal, the output enable signal OE mentioned above, the selection signals UB 
(Upper Byte) and LB (Lower Byte) (neither is illustrated) for choosing the cutting tool who should output 
and input between the exteriors, etc. can be considered. Although the refresh control signals REFA and 
REFB are inputted into the direct multiplexer 261 grade in drawing 26 , you may make it make a buffer 
intervene incidentally. 

[0248] Next, actuation of the semiconductor memory by the above-mentioned configuration is explained. 
Here, since it is completely the same as actuation of the 1st operation gestalt, the actuation when setting 
the static test mode signal MODE as "L" level is not repeated. Therefore, suppose that the actuation in 
the static test mode when making the static test mode signal MODE into "H" level here is explained in full 
detail. Drawing 27 is the timing chart which showed the timing of the signal supplied to a semiconductor 
memory from circuit tester equipment with refresh address R_ADD. Moreover, drawing 28 is the flow chart 
which showed the test procedure of the semiconductor memory carried out within circuit tester equipment. 
[0249] First, if a defect fixed from the first is in a chip or there is a memory cell with an inferior hold 
property, since the semantics which tests refresh actuation will be lost, the hold trial is carried out in 
advance (step S1 of drawing 28 ). What is necessary is just to perform the hold trial itself according to the 
test procedure same with carrying out with the commodity-grade DRAM. That is, when it reads after 
carrying out predetermined time continuation of the condition of having performed the writing to the 
memory cell array 6, and having forbidden refresh, the value of the refresh cycle doubled with the shortest 
memory cell of the hold time will be decided by adjusting the predetermined time (namely, refresh cycle) 
concerned so that it may be in agreement with the data which the data by which reading appearance was 
carried out wrote in. Since refresh actuation of the both sides by the refresh demand generated inside and 



the refresh demand from the outside is no longer performed at all by setting the static test mode signal 
MODE and the refresh control signal EXREFB as "H" level with both these operation gestalten in that case, 
the condition of having forbidden refresh is easily realizable. 

[0250] next, circuit tester equipment writes in the test pattern beforehand to the memory cell array 6, in 
order to verify whether refresh actuation was performed correctly at step S13 concrete — later (step S2). 
Here, since the object verifies the normality of refresh actuation, all bits will use the test pattern of "1" 
(namely, data corresponding to the condition that each memory cell holds high potential). 
[0251] Next, circuit tester equipment makes the static test mode signal MODE change on "H" level, and 
makes a semiconductor memory shift to a static test mode (step S3; time of day t230 of drawing 27 ). In 
addition, since refresh will be immediately performed as the refresh control signal EXREFB is "L" level 
when the static test mode signal MODE is made into "H" level, circuit tester equipment makes the refresh 
control signal EXREFB change on "H" level to making the static test mode signal MODE into "H" level, and 
coincidence. But the refresh control signal EXREFB may be made into "H" level before rather than it 
makes the static test mode signal MODE into "H" level. 

[0252] By such setting out, inside a semiconductor memory, since refresh control signal REFA' is set to 
"L" level, even if a single shot pulse occurs in the address change detecting signal ATD, it is lost that 
refresh is started inside a semiconductor memory. In order to choose the refresh control signal EXREFB, it 
stops moreover, influencing actuation, no matter a multiplexer 261 may have a refresh timer in the refresh 
control circuit 304 in what condition. And only when a negative single shot pulse is given to the refresh 
control signal EXREFB, it will be in the condition that refresh is performed. Also after this, in addition, 
maintaining the static test mode signal MODE during the period when circuit tester equipment is testing is 
continued with "H" level. 

[0253] Next, circuit tester equipment initializes the value of time amount T at "-10ns" (step S4). The time 
amount T said here is the time amount which specified to what kind of timing Address Address would be 
changed, when based on the event of bringing down the refresh control signal EXREFB. If this time amount 
T is a negative value, only time amount "-T" means changing Address Address at the last event rather 
than it brings down the refresh control signal EXREFB. On the other hand, if time amount T is a positive 
value, after bringing down the refresh control signal EXREFB and time amount T passes, it means changing 
Address Address. With this operation gestalt, it is investigating whether the nonconformity by the time 
relation between the change timing of Address Address and the initiation timing of refresh occurs by 
carrying out adjustable [ of the time amount T ] by unit for "1ns" within the limits of - "+10ns" for "- 
10ns." 

[0254] Next, circuit tester equipment initializes the value of the count R of refresh to "0" (step S5). A part 
for the count of predetermined is refreshed about the value of the time amount T which is this operation 
gestalt (refresh of the count which is usually equivalent to a part for the number of a word line), and the 
memory cell array 6 whole is refreshed so that it may mention later. That is, this count R of refresh is 
equivalent to the counter for memorizing the count of the refresh carried out about the value of each time 
amount T. In addition, with this operation gestalt, it considers as "512" books by making the number of a 
word line into an example. 

[0255] Next, when time of day t231 comes, circuit tester equipment changes the value of Address Address, 
and makes the address change detecting signal ATD generate a positive single shot pulse (step S6). Here, 
the address Address before and behind change may be what kind of value, and may change which bit of 
Address Address. However, since Address Address is changed in order to generate a noise, it is desirable 
for noises to be a paste and the pattern with which a noise becomes large and it becomes empty most as a 
change pattern of Address Address. The pattern which reverses all the bits of Address Address 
simultaneously as a change pattern of Address Address from such a thing is desirable. 
[0256] Next, circuit tester equipment is set as the timer with which the interior of circuit tester equipment 
does not illustrate the time amount T (it is the absolute value of time amount T since time amount T may 
be negative at accuracy) initialized by step S4 (step S7). And circuit tester equipment stands by, without 
doing anything until this time amount (this event "10ns") passes (step.S8 is "NO"), and "10ns" after time 



- of day t231 — passing — time of day t232 — becoming (step S8 being "YES") — circuit tester equipment 
makes the refresh control signal EXREFB change on "L" level, and makes refresh actuation start (step S9) 
In addition, the address counter in the refresh control circuit 304 shall output "R1" (R1=0 - 51 1 [decimal 
number]) as a value of refresh address R_ADD at this event. 

[0257] Then, if predetermined time passes since time of day t232 and time of day t233 comes, circuit 
tester equipment will return the refresh control signal EXREFB to "H" level, and will terminate refresh 
actuation (step S10). In addition, what is necessary is just to make it the time amount same as this 
predetermined time as the time of day t54-t56 which makes the refresh control signal REFB "L" level in 
drawing 7 . And if time of day t234 comes, inside a semiconductor memory, the refresh control circuit 304 
will update the value of refresh address R_ADD to "R1+1" in preparation for the next refresh in response 
to the standup of the refresh control signal EXREFB. 

[0258] Thus, the details actuation during the time of day t230rt234 described above is the same as the, 
actuation in the time of day t53~t57 of drawing 7 , and a basic target. However, with this operation gestalt, 
refresh address R_ADD was not updated to timing, such as falling of the address change detecting signal 
ATD, like the 1st operation gestalt, but when the static test mode signal MODE serves as "H" level, 
refresh address R_ADD is updated because the refresh control signal EXREFB starts. 
[0259] On the other hand, circuit tester equipment judges whether it refreshed by the number of a word 
line, after only "1" makes the value of the count R of refresh increase corresponding to renewal of refresh 
address R_ADD (step S1 1). In this case, it is that (step S12 is "NO") which is still being refreshed only 
once, and circuit tester equipment returns processing to step S6, and performs processing same with 
having stated until now, without changing the value of time amount T. That is, the refresh control signal 
EXREFB is made to change on "L" level at the time of day t236 when Address Address was changed at 
time of day t235 at, and 10ns passed, and refresh actuation is made to start about the address "R1+1." 
And after predetermined time's passing and returning the refresh control signal EXREFB to "H" level, 
refresh address R_ADD is updated to the next address. 

[0260] And the same actuation is repeated until refresh of 512 Motome's word line (refresh address R_ADD 
is "R1-1" at drawing 27 ) is completed at time of day t241 after this (step S12 is "YES"). Incidentally, in 
drawing 27 , it only writes from the convenience of a graphic display "R1-1" and "R1+1". [ the refresh 
address before and behind the address R1 ] However, if it says to accuracy, and the value of the address 
"R1-1" is 511 (decimal number) if the value of the address R1 is "0", and the value of the address R1 is 
"511" (decimal number), the value of the address "R1+1" will be set to "0." 

[0261] If refresh is completed about the memory cell array 6 whole as mentioned above, it will verify 
whether nonconformity has produced circuit tester equipment in refresh actuation by the noise resulting 
from address change. Therefore, circuit tester equipment collates with the test pattern written in at 
previous step S2 in detail, reading data from the memory cell array 6 one by one (step S13). Consequently, 
as for any or at least one, since the chip with which it tested when it was an inequality (step S14 is "NG") 
is a defective which has produced the nonconformity mentioned above, data classifies this into the chip of 
disposal (step S1 5). 

[0262] In addition, from the convenience of a graphic display, by drawing 28 , after collating all memory 
cells in step S13, it can take also so that a check result may be judged in step S14. However, if at least 
one memory cell from which a collating result will become inharmonious if it carries out from a viewpoint of 
test time amount was detected, even if it judges the chip to be disposal (step S15), without collating about 
the remaining memory cells, naturally is satisfactory. 

[0263] circuit tester-on the other hand equipment if it is that all whose data corresponds as a result of 
collating in step S13 (step S14 is "O.K."), since nonconformity has not arisen [ time amount T ] about "- 
10ns" — time amount T — "1ns" — an increase — after carrying out (step S16), it judges whether this 
time amount T has reached the predetermined value. With this operation gestalt, in order to test till 
"+10ns", this predetermined value is set to "+1 1ns." 

[0264] And since time amount T is "-9ns" (step S17 is "NO"), it is made for circuit tester equipment to 
repeat the processing same with processing having been returned by step S5 and having stated to until at 



this event (time of day t243-t250). Since the point of difference between the actuation in this case and the 
actuation mentioned above changes Address Address, . it is that the period until it brings down the refresh 
control signal EXREFB is "9ns" (it is time of day t243~t244 by the test to the first word line). 
[0265] Circuit tester equipment tests about each value of time amount T, increasing time amount T "1ns" 
every in this way. And if nonconformity has arisen in refresh under the effect of the noise by change of 
Address Address, this nonconformity will be detected with a memory check (step S13). On the other hand, 
without detecting such nonconformity in any way, if the check result of step S14 is "O.K." about all the 
time amount T that has "-10ns" within the limits of - "+10ns", it can judge with what is the normal chip 
(excellent article) with which the semiconductor memory which the judgment result of step S17 serves as 
"YES", and serves as an object for a test is not influenced of the noise by change of Address Address 
eventually. 

[0266] In addition, in the above actuation, when the value of time amount T is "0", circuit tester equipment 
will bring down the refresh control signal EXREFB to changing Address Address and coincidence. That is, in 
this case, circuit tester equipment will omit processing of steps S7-S8 in drawing 28 , and will perform 
simultaneously processing of step S6 and step S9. When time amount T is a positive value, it is made to 
change Address Address on the other hand, when circuit tester equipment brings down the refresh control 
signal EXREFB first and time amount T passes. That is, the processing of step S6 and the processing of 
step S9 in drawing 28 will be replaced mutually in this case. 

[0267] With this operation gestalt, it carries out adjustable [ of the time relation between the timing of 
usual read-out / write-in actuation according the timing of refresh control signal REFA' and REFB' to the 
initiation timing of refresh, and address change ] as a controllable configuration from the semiconductor- 
memory outside as mentioned above. For this reason, it migrates to the whole time amount range which 
can be taken as these both time relation, and becomes verifiable, before shipping that the nonconformity 
resulting from the effect of the noise generated by address change does not arise. 

[0268] Although time amount T was incidentally changed within the limits of - "+10ns" by unit for "1ns" 
for "-10ns" by the explanation mentioned above, the time amount value of a time amount range or unit 
width of face of what is necessary being just to determine suitably according to each semiconductor 
memory to which it does not pass over it to an example also until this gets tired, but it carries out 
adjustable [ of the time amount T ] is natural. 

[0269] Moreover, the explanation mentioned above explained this invention on the assumption that the 1st 
operation gestalt, but it is also completely the same as when it applies to the 2nd operation gestalt - 6th 
operation gestalt. That is, in these operation gestalt, the connection relation between the refresh control 
circuit 304 (refresh control circuit 204), a multiplexer 5, and the low control circuit 13 (the low control 
circuit 313, low control circuit 353) is completely the same as the 1st operation gestalt. Therefore, what is 
necessary is just to add the deformation completely same with having carried out to the configuration of 
drawing 1 to the configuration of drawing 1 2 , drawing 14 , drawing 17 , drawing 23 , or drawing 24 . 
[0270] In addition, although it is made to perform refresh with each operation gestalt mentioned above from 
the rising edge of the single shot pulse generated in the address change detecting signal ATD, the logic of 
a single shot pulse is reversed and it may be made to perform refresh from the falling edge. This is 
completely the same also about each signal other than the address change detecting signal ATD. 
[0271] Moreover, although each memory cell of memory cell array 6 grade shall be constituted from each 
operation gestalt mentioned above by 1 transistor 1 capacitor, the configuration of a memory cell is not 
limited to such a gestalt. Surely, from points, such as a chip size, although such a memory cell is the most 
desirable, with the semiconductor memory of this invention, the activity of memory cells other than 1 
transistor 1 capacitor is not denied. That is, if it is a DRAM memory cell with a configuration smaller than 
the memory cell of general-purpose SRAM, even if it is not a 1 transistor 1 capacitor configuration, there is 
an effect which can reduce a chip size compared with general-purpose SRAM. 

[0272] Moreover, the semiconductor memory by each operation gestalt mentioned above may be the 
gestalt with which the whole circuit is divided into some functional block, and is mounted in the chip with 
each separate functional block, although the whole circuit of your being the gestalt mounted on the single 



chip shown in drawing 1 is natural. The mixed loading IC (integrated circuit) carried in the chip (a control 
chip and memory chip) with the control section which generates various kinds of control signals and 
address signals and a memory cell portion separate as a latter example can be considered. That is, a 
configuration which supplies various kinds of control signals to a memory chip from the control chip 
prepared in the exterior of a memory chip also belongs under the category of this invention. 
[0273] 

[Effect of the Invention] As explained above f according to the mode chosen from two or more kinds of 
modes, he operates each circuit in the equipment which is needed for self refresh for every circuit or is 
trying to stop the actuation in invention according to claim 1 ? when it changes into a standby condition. 
Since it becomes unnecessary to operate an unnecessary circuit by this in refreshing, it becomes possible 
to reduce power consumption. For this reason, in the memory of general-purpose SRAM specification using 
the memory cell which needs refresh, false [ SRAM ], a commodity-grade DRAM, etc., low-power mode 
similar to the standby mode in general-purpose SRAM is realizable. Moreover, since it is [ which is needed 
for self refresh ] controllable whether each circuit is operated for every circuit, the peculiar standby mode 
which is not seen is realizable for general-purpose SRAM — according to a user's needs and application, 
standby current is gradually reducible. 

[0274] Moreover, in invention according to claim 2, when a memory cell array is constituted from two or 
more memory cell area by which refresh actuation is controlled independently, the mode is set up for every 
memory plate which consists of memory cell area and its circumference circuit, and each memory plate is 
operated, or the actuation is stopped. It becomes unnecessary to perform self refresh in the state of 
standby about the memory cell area where the information which this should just hold temporarily is 
memorized. Therefore, if it opts for whether a memory plate is operated according to assignment of the 
room which application etc. uses, it will become possible to suppress standby current in the form where it 
specialized in a user's needs and application, to the minimum. 

[0275] Moreover, as it has the power supply means shared among two or more memory plates, according to 
the mode set up for every memory plate, it is controlling [ whether current supply is performed on each 
memory plate from this power supply means, and ] by invention according to claim 4 according to an 
individual. Thereby, it becomes possible [ reducing standby current by small-scale circuitry ] for the 
magnitude of a power supply means to increase in proportion to the number of memory plates, even if it is 
a time of preparing many memory plates, since it is lost. 

[0276] Moreover, in invention according to claim 5, the input mode signal for standby is given and setting 
out of the mode is enabled for every memory plate. Thereby, even if a users needs and application to be 
used change, it becomes possible to suppress standby current to the minimum, corresponding to such a 
change flexibly. 

[0277] Moreover, in invention according to claim 6, the memory plate which should perform mode setting is 
specified based on the address inputted for mode setting. While cutting of a fuse can perform mode setting 
easily by this compared with the time of performing mode setting etc., the mode can be easily reset by the 
user side like usual read-out and usual writing. Therefore, it is not necessary to give the signal of 
dedication from the outside and to prepare the pin for the signal of such dedication for mode setting. 
[0278] Moreover, the 3rd mode in which actuation of the both sides of the 1st mode in which the both 
sides of a refresh control circuit and a power circuit are operated, the 2nd mode in which stop actuation of 
a refresh control circuit and a power circuit is operated, a refresh control circuit, and a power circuit is 
stopped is formed, and it enables it to choose one of the modes from these in invention according to claim 
7. Thereby, according to the device applied, its operating environment, etc., the necessity of the data-hold 
in a standby condition, the recovery time to an active state, current consumption, etc. are finely 
controllable from the outside. That is, in the 1st mode, since the power supply is supplied to the circuit 
required for self refresh, while being able to hold the data of a memory cell, time amount until it makes it 
shift to an active state from a standby condition can be made the shortest of three kinds of the modes. 
Moreover, in the 2nd mode, only a part to supply a refresh control means can reduce the consumed 
electric current rather than the 1st mode, and also when it shifts to an active state from a standby 



condition, a semiconductor memory can be promptly used like the 1st mode. Furthermore in the 3rd mode, 
the consumed electric current can be made the smallest in three kinds of modes. Moreover, in invention 
according to claim 8, when there is a write request of the data beforehand decided for every mode to the 
predetermined address, or when an activation signal has a predetermined change, the mode is set up. By 
this, in order to set up a standby mode, it is not necessary to give the signal of dedication to a 
semiconductor memory and, and it is not necessary to prepare the pin for the signal of such dedication in a 
semiconductor memory. 

[0279] And the control circuit by invention according to claim 9 to 16 supplies a control signal and an 
address signal from the exterior of a memory chip in which the memory cell was formed, and constitutes 
the semiconductor memory mentioned above with this memory chip. For this reason, the effect which 
claims 1 and 2 and the semiconductor memory by invention of four to 8 publication take and which was 
mentioned above, and the same effect are acquired, respectively by using claims 9-10 and the control 
circuit by invention of 12 to 16 publication. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the semiconductor memory by the 1 st operation 
gestalt of this invention. 

[Drawing- 2] It is the circuit diagram having-shown the details configuration of the important section of the 

semiconductor memory by this operation gestalt. 

[Drawing 3] In the semiconductor memory by this operation gestalt, it is the timing chart which showed actuation in 
case read-out following refresh and this is carried out by 1 memory cycle. 

[Drawing 4] In the semiconductor memory by this operation gestalt, it is the timing chart which showed actuation 
when refresh is no longer performed from the middle and only read-out comes to be carried out. 
[Drawing 5] In the semiconductor memory by this operation gestalt, it is the timing chart which showed actuation in 
case the writing following refresh and this is carried out by 1 memory cycle. 

[Drawing 6] In the semiconductor memory by this operation gestalt, it is the timing chart which showed actuation 
when refresh is no longer performed from the middle and only writing or read-out comes to be carried out. 
[Drawing 7] In the semiconductor memory by this operation gestalt, it is the timing chart which shows actuation 
when self refresh by the refresh timer is performed. . 

[Drawing 8] In the semiconductor memory by this operation gestalt, while refresh by the refresh timer is performed, 
it is the timing chart which showed actuation when read-out is performed succeedingly. 

[Drawing 9] In the semiconductor memory by this operation gestalt, it is the timing chart which showed read-out and 
the writing of refresh when it writes in in 1 memory cycle and an enable signal is inputted behind time, and a dummy. 
[Drawing 10] In the semiconductor memory by this operation gestalt, it is the timing chart which showed refresh 
when it writes in after the self refresh by the refresh timer began [ be / it / under / 1 memory-cycle / setting ], and 
an enable signal is inputted behind time, read-out of a dummy, self refresh, and writing. 

[Drawing 11] In the semiconductor memory by this operation gestalt, it is the timing chart which shows the self 
refresh following writing when it writes in in 1 memory cycle, an enable signal is inputted behind time and the refresh 
demand by the refresh timer is during writing, and this. 

[Drawing 12] It is the block diagram showing the configuration of the semiconductor memory by the 2nd operation 
gestalt of this invention. 

[Drawing 13] In the semiconductor memory by this operation gestalt, it is the timing chart which showed actuation 
when refresh is no longer performed from the middle and only read-out comes to be carried out. 
[Drawing 14] It is the block diagram showing the configuration of the semiconductor memory by the 3rd operation 
gestalt of this invention. 

[Drawing 15] It is the timing chart which shows read-out actuation of the semiconductor memory by this operation 
gestalt. 

[Drawing 16] It is the timing chart which shows write-in actuation of the semiconductor memory by this operation 
gestalt. 

[Drawing 17] It is the block diagram showing the configuration of the semiconductor memory by the 4th operation 
gestalt of this invention. 

[Drawing 18] It is the circuit diagram having shown the details configuration of the standby mode control circuit by 
this operation gestalt. 

[Drawing 19] It is the circuit diagram having shown the details configuration of the refresh control circuit by this 
operation gestalt. 

[Drawing 20] It is the circuit diagram having shown the detailed configuration of the boost power supply by this 
operation gestalt. 

[Drawing 21] It is the circuit diagram having shown the detailed configuration of the substrate voltage generating 
circuit by this operation gestalt. 



[Drawing 22] It is the circuit diagram having shown the detailed configuration of the reference voltage generating 
circuit by this operation gestalt. 

[Drawing 23] It is the block diagram showing the configuration of the important section of the semiconductor memory 
by the 5th operation gestalt of this invention. 

[Drawing 24] It is the block diagram showing the configuration of the important section of the semiconductor memory 
by the 6th operation gestalt of this invention. 

[Drawing 25] In sense actuation of a DRAM memory cell, it is the timing chart which showed signs that the potential 
of the bit line pairs BL/BL changed with time amount progress. 

[Drawing 26] It is the block diagram showing the configuration of the semiconductor memory by the 7th operation 
gestalt of this invention. 

[Drawing 27] In this operation gestalt, it is the timing chart which showed the timing of the signal supplied to a 
semiconductor memory from circuit tester equipment with refresh address R_ADD. 

[Drawing 28] In this operation gestalt, it is the flow chart which showed the test procedure of the_ Mmiconductor^ 

memory carried out within circuit tester equipment. 

[Description of Notations] 

1,141,151 Address buffer 

2,142 Latch 

3,143,163 ATD circuit 

4,164,204,304 Refresh control circuit 

5,165,261 Multiplexer 

6 Memory Cell Array 

61 -6N Memory Cell Area 

7 71~7n Low decoder 

8, 81-8n, 148 Column decoder 

9, 91~9n, 149 Sense amplifier reset circuit 

10 I/O Buffer 

1 1 R/W Control Circuit 

1 2 Latch Control Circuit 
13,173,313,353 Low control circuit 
14 Column Control Circuit 

15,151, 152, 215 Boost power supply 

16,161, 162, 216 Substrate voltage generating circuit 

17,171, 172, 217 Reference voltage generating circuit 

152 Bus Decoder 

153 Bus Selector 

201 Standby Mode Control Circuit 

262 NOR Gate 

263 Inverter 

301,351 PowerDown Control circuit 
350 Power Circuit 
3521 -352N Switching Device 
354 Program Circuit 
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